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MISSION
The Air Force Hlumani Resources Laboratory (AFUIHI). arid human factors R&D) prograris in ipeapori siniiins iigisliii

with headquarters at Brooks AFB. Texas. is one of six arid combat iiainroranice.

laboratories reporting directly to Air Force Systems Command
(AFSC). AFI-RLI plans anid e xecutes tire USA F exploratory and O f primile i inport alce iniitlie XHIL mIiiissioni is 1i11'
advanced developmnieit programis in man powper arid personniel. developmnieit of liniely inf ormatijont ariid a nakIl ival techniques
education arid training. si mulaliion anrd t rain inrg devices. for rmanrageimet anri pici deisionii rak ~r, oi personn iel
logistics and group aspects of hiuniianr factors erngi neerinug. The planinig. seetionr. tra iinrg, atid '% capon siseii su port.
Laboratory also develops deinst rat ions of advainced Tis infiormin i,. isieiiallk related iii chianiiitg coriditiiiis
simulation arid traiining delivery s~sienis hardware arid uih a' a draudin (o ir biuild .iup ii jier,ritiitl. inrtroduitioin iif

sonftware technologies and provides technical vonsultaiioii auth ne%. %eaporr s.teiri.. anrd ri.% or moiidifiedl ioperational
support of anralyses. studies, research anid developmtenrt voni n roils. Since [hei larges.t ioiglei tin iii lit( lPepartiieit
planning aiid conceptual study efforts. Laboratory research also of D eftoe htiiger i, ihe io~r iii personniuel. aridl their t raiitiuig
supports explorattrN . advanced. arid engineerinig develotpment arnid ai ii tra I eii luoi. thr ri a greater posii lit for
projects. eqo ipfriuot procurernents. riodificafions. lest andr cost sa% i igs Irorit thIe lii itan resonurices ii t-ciiirg% aria t han tin
evaluation programs. anid s~stcems acquisition prograrnis'%here al the iirtiig ra oihitd-rd~i'i.a i.tetu
the intended end product has human performaiiie as ait het runinlati..e "o~ r it lie .ers. thlirehi% priiduitg
integral conmponrent. dispriiptirtiiirateiN high returnii fromi the turodesi iu~ niesieor iii

tra itning ao iiijirsoiin iii steliis tech iriogo H & I
The AFIHJmission is related [i ll functinal areaso if e

:Auir Force since there is rio area t iar escapes thle requr Iirmet for Moire i nipurr a t . s.inrce on h% people cai nr ormIatei.
trained aid qualified personrnel. The Laboraitory executes its ilipleiint. anid triiidif ' tihe obet s . tratig . arid tacicsr thlat
missiothlrough its research and dev.elopmniti (R&DI) prrigrarins enurnre %ir Fiirce stipei.onrt m.er air% ad ersar% . liiiritan
iii training arid persontnel systems Iechrioliigy. Thiese incilude resources tech uiilig hias I lie poftetital aid 'a....esouii
manpower arid persiriiiefl ) priogramrs iii se-leiio. respoitiii ip iriuirihi stibstatitial. roth oprina

chassificationi. retention. force structures aid foirce ut ilization.: success of all Xir hForce eleiuteuts. Thu'. ad..atiied lrtrliaii
educationt arid trainuing R&DI programs iii iechtnival traiiing resounries ieuliirilog.% apiciationus u-anr he a real fource mtult iplier
fly' ing training, arid crew%. group, learn. aid unit traiinig.:1 111f l~ tht at it i-an prodruce thre rtieari for iruipro. id
simulationi arid trairning-de..ice R&DI proigrarns io develop flight personnitel acqiifi t jun a utilt izatiion. enhianrued traiing. attn
simulators arid maintenaince training siniulators: anid logistics enhianceid ....iahtui s.-teini. perfiirimaince in i-onihalt
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MESSAGE FROM THE COMMANDER

Colonel Ronald W. Tern.

We continue to face a time of testing for our country. retaining qualiti people. The ability to forecast force
The rising Wie of national concern over war readiness and strengthl is essential to defense planning. policy
military preparedness is of overwhelming imiportanice to development, and budget formulations. Likewise, the
the survival of our country. Our goal is the maintenance Laboratorv' lI&l in tit(- area of weapon systems logistics
and improvement of our ability' to deter war ibroughi must provide a sound basis for making decisions
strength. anid our ability to win should -war prove involving the interaction of manpower and hardware in
necessary. All the goals. objectives and strategies are for tie design and acquisition of weapon systems. The
naught if they do not focus on the central themnes of Laboratory's R&P program in the area of training for air
readinessi and combat success, combat tactics. coriand and control, and thle

maintenance of our equipment must ensure t S. air
Readiness has threp principal components: people. superiority through effective use of training devices.

hardware. and the command and control structurv. The mnethods, processes. anid thec development of tile criteria
components must be in perfect synergism it) optimize the and the methodology for performance meastriren.

* I formula for eombat success. In this regard. the Air Force
Human Resources Laboratorv's research anid development In short, the ILabrator's R&l) program must he
(R&Ii) goals seek ro enitance' ft(e people-hardware match responsive to the operational ;'weds of the -Air Force. must
through the development of alternate ne% technologies he dvinamic. and must he constantly updated to reflect
that provide options for otir leaders in the arena of world newk directions dictated by emerging technologies and an
affairs. ever-changing world situation.

* The decreasitng applicant pool (hf service-eligible
personnel makes thte effective uise atid retention of in-
service personne) critival during the 198R.,. Our RA&I)
roust continue to be directed towardl attracting and

RID l1% W. TERMIY. Colonel. USA\F
* ( Commnander
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CORPORATE PHILOSOPHY

The irect ion of tihe \11liiM. s Research ra rid D evelop men t program is art icu lated by
iree mrajor i iirosts. each representing a Urriqur. arid vital segment of Air Force romian

resorre reeds. Th'is di recltion iirelates p05 iti vcl. to tihe goalis ImctirdI ii icii tire I airoraitory is
irrrkirig rat her iran to tihe disciplines fron wich (h1tie ILaborator ' develops its teri nohogv.
\11 ii e of' Ii(- major tiiruii s Mairpu~er arid F'orce~ Managemnt : Air C ombi at Tactics a rid

Traiinrg: \\~ eapoir S.\siviis Logeist ics. Mairntenanrce. arid Techniical Trainring) are aimed at

~hweiorrr of t Itechnro)og Io increasie iii r ease arid prirbabiil oif coinbat succ-ess for our
ircerrs.

III oirder it) auivic r simiipier iimairagemnit conlt rol a rid to inrcrease prod Oct i vi ' . tie
I aioratrr lias irrr'i reoirganiiized iii iire t' majir R& I) div isiumrns (onie frreacir (f tiremiiajrr
irusts), a 'Feriirical Services D~ivision. arid a smrali Headquarters staff. 'Fire niurrber of

vs rrk unriits hras breeni reducrred front 2.50 irr FY 78 to 1 70 at presenti. Tire in ten t of thiis red uc-

ion is twofol urd : (a) to inrcrease efforts iii selected areas it) achrieve tihe critical mass necessary
irir lii ey (level opnireri arid irmplemreritation. arid (b to reduce tire *oVeriread- timne spent
by task scientists iii tlir adinist ratin of both in-hrouse arid contrait efforts that tend toi he

(,inistarnt regardle'ss uof size. Toi increase tire efficiency with %wii'i we invest techtnology- bast-

fundirs. riot in iii ili' Air Foirce hut alsor ii tihe Arrrr airid Navy as %%(eli. we began during
1979111t inier quarterly it ii ie C ommrraniders oif tire Armiy Researcih Inrstilt te for tlice
Be iias iuira andi Sciial Scienrces ( A R) anrd tire N a %i personniiel R esearcih anid D ev elopmenti

ii t er (W\PRI )( ). We irae viniitegrated our prorgramirs as fully as feasible. T'o inrcreas't- ire
ieinira qua lity ouf tlin' .sork. a rid to seek fu rthier iiitegra iii io of tire programn acroiss 1tr

l.alberratirs D livisiorns. wei irave rarged or Techrnical Advisory Board (conrsistng of t(ie

Tecirhiical D irectrors of' tlire D ivisionrs. and cihairedi by" tir I liiief Scienitist). to review ii depthi
ire tecihnriicalI aspects (if tire programn twice a ri ailk. We are st ressinrg tire deve lopmieint oif

niew initiatives witiir tlire Laboratory to sltrrulate innovatiive ways if' achieving (ibject ises
for theii \ ir Foirce.

Our teciinolorgy hase is commrron across all prograrms arid crosses all funcrtionral areas of
tire Laborator . perihaps rmore' thian any ot her R&DI activity, tire woirk of tihe Air Force
Hii uran iiesou rees la ora tory needs ito he riodertakerr front tire st anrdpri n t of hothi vertical
a rid ihorizont al inritegra tion across all fu r;ct ioia i areas of tie i r Force. 'Nowhiere else is tire

proiailio. sir great ti at optimizat ion orf a or icrir pa rt (if iit fr u netinalI area will result irn
sirhirpti iii izat ion of' tire total Air Force svsterr. AWithi tire quite nrecessary preidisposit ion oh

tirie \ir Fuirre torward innoirvat ions iii tire piysival sciencies arid engineering leading toi ever

hurtarid iniore iap1abrle ir %ii art- sN stei irs ai off we apon is. HI&Doni i M airp~owe r. Persur i rel anrd

l'rai nirg ihas bueeri iistoricaiik rnrglarrrnrus: I&D i) ii est' areas ihas breeni assigned lowsser

piriorities. arid tire swurk is iritirr wmell rrrdi'rstoird nor deerreid to hue- of as irur valre, as

irardhsarv B&DI. \t all lvels Iii' tilerrc\ is trowarrd irrinrirriin iui rvsironiu. set t here is

gross ig u~sidlinir tirat tire issueo in ranpi%ter avaihahrilit and rnrinialilits unra ireneoC tire

ghost, if' not Min si hr.liniiirg frictur on thle amiount irf \i r I'irce trial\ available iii thre

futritme.



(111EF S(:IENISI-S REPRT)rI

Dr. Earl A. Alluisi

HI I I I. de'% v4'i4 I eig oli4ig % fr \tr Force list, (0 ) 11111 po%% vnr. Itra i iting. a Id I ( lgistics cideil4raljiis ilto
acqu~ire' amd mnagt. a highll viall pitrsiil iel fortce. (2) %%Vajion ,s sIemsi design and acqu~lisitiol n toillri-aw lt' (

it l'afMii .1sIv si-. itnlt (I3 i) 11) imprin airiri'1u. grond1( aims to Ill rnid' aiIkatitd Irainilig Itihlo n ilin''
rrv'% . an lilt I s steml combdat 1irlorntie. liii lUitnpui'r-hbased nosirnmlinral s~ %sttins as %%d eii.
Lainramor ' %~ *sWI) programt is organized into d ire'e wii tolog~ in t inprmei Ilivi perfran ce~iit u ma'ili itilain',

* it4'hili thriusts ats Ilnlos: aiid sli4I4(l uits.

I ) Thei 11lii ilHm er (ilt/ FOrc1(1 iliige'iie'i thiirust aim Fach of lie th(reei ihru~sts is described ill greater ((elll
l44 (4rmi ldv4 iiclop~~tg Illir e'114 t 4' a ist nIsIIIo II. die( page-s that fiillov. Each is itariageil prinijai % bn nt'
llisiribitiiil. andl lltailliI'tt oft t'e persontii' fotrce. (it' the ILiloraton's three 11M) I di~ isini Iiiattil it'ar

* ii iotali ii.*11 Makin hit' best te'rsliti - mali tc~t hes muajor Ilir For'4 ustrs ut Ilie teihitiiilitg dt'xv'hijlwd % ii

mtliot%4r a% aiab t. I) jtrotuis. and Owt rt'-nllailt frequent't i'iitlacl-

l)'~ -j-,%ev 11,0) anid niu'r ftcrshtii l'. enet Ow 1(4'Fral'l nl goaltS21 )1The lit (:l4 ,,I~ I Tolc Ilit Irtuittitg thirust fit' 4nsurillg hlat lilt* iil-gointg 1S 1) prnogramt is m li][%11
lim dv tlgilI4'4rilg l4'4linlopIig for fliglil simuttlators and it-cihlicnaII% iiiitd. bult aloaaltv ri\a.hnit'iii
ia i m I-liil oIig for p~rope4r iise titI hlese siIi it ta4lonr, i ii at I ut I fl- i \sIt 4'kt4'Illill Iiill 1 -1111 'lIt-I' I I fjii .Itt' i Iji I I

i i tiro'ald lilist-imtI lip141 ,.e''o t'rl iitvliitvl ai"5ivii15 It't'li \ ujiu I'%il S~tuu~ \V in'~ cmas css. iilig'tl'i

re'~it'%s iiilt' Labo~ratolr% dutrin g V li. as Ifiverei'
CWTwI foll ., l *eui, I ligii. lI1iiilt'111itet'. (uInd v\vi ' ' war. and iiiit mtajoir techila rt'\ iv% i nw'. d'i to

11i himu(I/ Irmeiug lil og - i. ilop hing irchilol ori ass.~ lil'ti, uaii ofi lilt- pro'igram and uii I lt'icliti4h
leic'~r al am) mii-iv~rit traiing. aiil tutr uv ajitil situ llilitis,. Thi l 1ihi ial rv'~it''% is goidled'E I ritiugh

ilp ion14tr. 1114' tIimioloig pe4rlills iiitt'ratioil lt ilt \1HM. Tecihicial \dI isqir% Bolardl (T\110. %%hirh



consists of the Technical Directors of the three R&) and exceed the capabilities of edge-based CIG. A proposed
divisions, the Chief Scientist as chair, and a secretary. For new engineering subtlirust to demonstrate tile
each of the three thrusts, the TAB is assisted by a technological feasibility of a Cnbat Mission Trainer
different Research Advisory Panel (RAP), each of which (C'MT) emerged during the year as a cooperative effort
consists of three scientists of international repute in with the Aerospace Medical Research laloratorN. The
relevant substantive areas from outside the Department CMT proposal was evaluated as to risk by a special
of Defense, and by External Reviewers (ERs) who are committee of tile Air Force Scientific %dvisor, Board as
counterparts from tie corresponding laboratories of tite FY 81 ended. The evaluation attested to tihe feasibility of
other Services. The initial round of TAB/RAP/ER the CMT concept with its application of fiber-optics.
technical reviews was based on a week-long meeting with helmet-mounted display. advanced (IG. and
division personnel. including especially tile task scientists iicrolinkage technologies to demonstrate a relatively
actually conducting or monitoring tle work in the low-cost. transportable device suitable for conthat mission
specific thrust. As a *'first round," the reviews were training at the Squadron level. The major "risks"
judged successful, but a need for greater technical (as identified had to do with the optimum utilization of such
contrasted with management) detail was recommended a device were it made available, and the motivational
for subsequent reviews in all three cases. More aspects of its regular use by aircrews. The behavioral
importantly. the benefits of the progress that had been R&D side of the thrust is represented primarily in the Air
made to integrate the program within each of the three Combat Training Systems subthrust. which althougt
thrusts were manifestly evident, and the ground work restructured and strengthened during the year remains
was laid for further integration among them. less technically sound than desired. Although the

individual experiments proposed appear reasonable
Technical Status of the Manpower and Force enough. the efforts remained insufficiently integrated
Management Thrust. The development of Enlisted and and without clear objectives and schedules. Tie subthrust
Officer Force Acquisition and Distribulion Systems in Operational Unit Training Systems subtlrust has been
continued as the major subthrust, with the development left in the category of "'emerging." with just a few on-
of Enlisted and Officer Force Management Systems going efforts during the year.
emerging somewhat more strongly during FY 81. Both
efforts are primarily responsive to Air Force personnel Teelmieal Status of the Weapon Systems Logistics.
system operations in the current or peacetime Maintenance, and Technical Training Thrust. This
environment, but both are now including plans and thrust has been completely restructured during FY 81.
increased attention to issues of applicability to combat The initial planning was reviewed technically by fit-
operations. As noted last year. this thrust. which includes TAB. RAP. and ERs. as well as by the L.aborator,'s
as its goals the development of new technology for Corporate Planning Group. then revised and extended as
selection, classification, training. assignment. retraining. recommended. The emerging Cre,. Group. Team. and
retention, and force management generally, is based on a Init (CGTI) Performance and Training Systems
mature technology that has had considerable refinement. subthrust is now employing Ihe command and control
but very little real expansion since World War II. With system as an environment (or "carrier signal") in which
the support of the Air Force Office of Scientific Research. to begin, and both equipment and facility-connections
steps were taken during the year to establish data- were acquired to support the R&) plans. The Combat
collection facilities in basic areas such as interest Logistics Technologies subtirust was evolved from sound
measurement, information processing. cognitive skills, experience in manpower and hunan-resource factors in
and learning. Rejuvenation and expansion of the design and weapon systefis acquisition, and battle-
technology now seems feasible, with the integration of damage repair studies Similarly. the Technical and
coordinate technology advancements in other areas (such Maintenance Training Systens sulftlrmst was developed
as computers and cognitive psychology): the first out of prior R&D in maintenance aiding and performance
experiments will be conducted next year. in FY 82. enhancement. maintenance training simulation, and

computer-based instructional systemns in technical
Technical Status of the Air Combat Tactics aid training. Tire needs in tins thrust area remain clear-to
Training Thrust. The Laboratory'sengineering R&Don provide a technology base for t'hijtdelivery of skilled
flight simulation continued in a single integrated personnel and materiel to theoperating Major Comnmands
subithrust on Engagement Simnulation Technology. of the Air Force. This thrust continues to emphasize
Prototype light-valve (O) projectors were successfully issues of applicability to combat operational support. bnt
demonstrated. and work continued on tire, development of the progran's early stage of development limits any
what would represent the culmination of edge-based technical assessment to its potential arid promised quality.
eoniputer image generation (CIG). However, the technical both of which are respectably high as based on past
soundness of the CIG and I,-projector development performances.
program continued to be detrimentally impacted by shifts
in program directives made necessary by reductions in The direction is set-to develop and apply the technology
previously planned and approved funding profiles, base in order to increase the probability and ease of
(;otncurrent developments in more advanc, d. nonedge- combat Success.
based CIG. will be monitored closely, for it now appears
possible that these still newer technologies will overtake
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AFHRL THRUSTS
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AIR COMBAT TACTICS AND TRAINING THRUST in training and the effectiveness of operational
capabilities. It will integrate the full range of training-

The primary objective of this thrust is an Air Combat delivery capabilities front nicrocontputer-based desk-top
Tactics atd Training Technology that identifies and procedural trainers to full-field-of-vie% full-mission
demonstrates in cost-effectiveness terms alternative simulators such as the proposed Combat Mission Trainer.
training strategies and training equipment capabilities for
use in obtaining, maintaining. or improving tile skills The Combat Mission Trainer subtltrust emerged during
and conbat effectiveness of lISAF aircrew members. It FY 81. as a cooperative effort with tIle Aerospace Medical
addresses Air Force goals to provide trained aircrews who Research Laboratory. The objective is to develop and
can effectively operate aerospace vehicles under both demonstrate through the application of fiber-optics.
training and combat conditions. The thrust consists of helmet-mounted display. advanced computer image
four subthtrusts: (a) Air Combat ,'aining Systems. (b) generation. and computer microlinkage technologies a
Operational I nit Training Systems. (c) Combat Mission relatively low-cost, transportable device suitable for air-
Trainer. and (d) Engagement Simulation Tecltnology. to-air and air-to-surface combat mission training at the
The first and last subthrusts are ongoing, whereas the Squadron level.
middle two are on now emerging R&D programs.

The Engagement Simulation Technology subtlrust is
Most of thte Laboratorv's flying training R&) is primarily engineering R&D oriented towards the
accomplished as part of the Air Combat Training Systents development of algoritltms. software. and hardware
subthrust. tie objective of which is to provide a techniques that support the ASPT and the Laboratory's
technology base for training high-level aircrew operations training R&D mission. \tention is focused on
performance skills through use of simulated combat the development of mission simulator components and
environments. It is best interpreted as an extension of techniques that provide greater training capability. It
past work using tile Advanced Simulator for Pilot includes development of advanced computer image
Training (ASPT). Earlier R&D explored the development generation technology, as %ell as projection and displa.
of basic flying skills. such as transition. instruments. and technologies to provide full field-of-view visual scenes
air-to-surface ordnance delivery on conventional ranges. for use in simulators.
The current R&) extends to the development of training
strategies and equipment requirements for use in The development of new technology and the
ordnance deliverN on tactical targets using wartime tactics demonstration of technological advancements in flying
in a realistically modelled combat arena. Tite rate and training are aimed at producing %ell-trained and higlly
scope of this expansion depends in part on tle availability skilled aircrews. In the near tern|. the products of thtis
of new engineering techtology from the Engagement thrust are providing the equipment and training
Simulation Technology and Combat Mission Trainer technologies necessary to teach basic combat skills and
subtlrusts. tactics. In the longer term (FY 83 and beyond). this thrust

will increasingly address lhe training of those combat
The Operational Unit Training Systems subthtrust is skills required to be successful in specific combat areas
emerging and expected to be formally initiated in FY 82 and to function effectively as a member of a coordinated
or FY 83. Its objective is tile integration of operationally combat team. The benefits of R&D success in this thrust
applicable findings concerning aircrew training into on- will be increased mission readiness for operational
going unit training programs to improve both efficiency aircrews.
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*WEAPON SYSTEMS, L(X;ISTI(,S. MAINTEN.0C(E. %palmn .,steins. It includes four components: one. to
AND TECHNICAL TRAINING THUIST develop tie technology for the integrated logistics system

of' new weapon systemis: second, to provide the
*The primtary objcctii~ of this~ thrust is a 'A capour S M stems itciinhooog to ensure effective logistics support for

Logistics. Mainteniianiice. a itd TechliIcal T r a iing com11bat mta in tenanlce. aiid thle remainring two to provide
Tech nology to ensure effecvt ie and efficienit suJpport oh' mn s for iminprov ing the performance of maintenance.
Air Force operations. This support iniclude., logistics.
materiel. aiid human resources. Special attention is The Technical atid _Maintenance Training Systems
devoted to mtainteniance. and to the supportability of new% subtfirust pertains primarily. to technical training, with
weapon systems. AlIso included as an objective is the special attention to the training of maintenance
technology to einsure effective Iteati perforumance in personnel. Its components include simulators for
ground-based systems. The thtrust consisis of thiree maintenance training, a system for on-the-job-training
interrelated subthrusts: (a) Crew. Group. Teamt. and I nit delivery and management.'and more extensive transfer of
(CGTI') Performance and Training Systenis. (b) Combat the tecinology for computer-based instructional systems
Logistics Technologies. and (c) Technical acid developed b% thie -kir Force.
Maintenance Training Systems.

The R&I) investment represented byti hutpromises
The emerging C(;TU Performance anid T'raining Systems unusually high payoff. The potential to reduce costs and
subtlirust is aimed at improivinig the performance of non1- increase weapon systems supportability is high because
flying crews, groups. teamts. and units. Special attention this area of technology is quite underdeveloped and
is being given to leams involved iii command aiid conitrol initial big-step improvements can be made. The
systems because of the pressing current needs for subtlirusts. as well as most of their components. have
improvements in those systemts. been the subject of unusual hight-level interest. Special

scientific and operational study groups have stressed the
The on-going Combat Logistics Techinologies subt irust nieed for increased R&DI in this area.
pertains especially to the logistics aspects of' -sir Force
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MANPOWER AND FORCE MANAGEMENT THRUST

SIJBTRUSTS THRUST
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FORCE ACQUISITION AND DISTRIBUTION SYSTEM TECHNICAL ACHIEVEMENTS

Title: Development and Calibration of Enlistment Utilixation: The new EST forms are now being used
Screening Test Forms 81a and 81b by recruiting detachments of all the Armed Services.

Calibration data have been provided to recruiters to
Description: The Enlistment Screening Test (EST) enable them to predict qualification status of service
was originally designed as a short prescreening applicants.
instrument for use by Air Force recruiting
detachments. Recent events have made updating the Benefits: The EST is reducing administrative costs by
EST necessary. The content of selection tests, such as identifying enlistment candidates who are likely to fail
the Armed Forces Qualification Test (AFQT) has the operational selection tests, thus reducing travel
changed, and other services are also using the EST. expenditures.
New EST forms 81a and 81b have been developed.
These closely match the content of the current AFQT
and contain items which better discriminate among AFHRL Contact: John Mathews

applicants around AFQT cutoff scores of the various AFHRL/MOAM

services. The EST tests have been calibrated in a field Brooks AFB, TX 78235
study on applicants. Autovon 240-3256Commercial (512) 536-3256
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Technical Achievenments

Title: Economic Cost of First-Term Enlisted Force AFHRL Contact: Airman Kim 1)avis
AFHRL/MOMI)

Description: The purpose of this research effort was to Brooks AFB TX 78235
identify and compile a data base of cost and economic Autovon 2410-2932

parameters relative to the first-terin enlisted force. These Commercial (512) 530-2932
costs are being used to answer economic and operational

questions for Air Staff for use in determining optimal
terms of enlistment in critical Air Force Specialty Codes
(AFSCs). These costs include recruiting. training (both Title: Development and Validation of Officer
basic military training and technical training school). Selection and Classification Tests
attriting. and all incidental costs of a first-termer (e.g..
clothing, travel, and PCS). In addition, all costs were Description: A new form of the Air Force Officer
identified as either variable, average, or marginal. The Qualifying Test (AFOQT-O) was implemented September

final product is a handbook which assembles all available 1981. \s analyses of the forthcoming data bases are
cost data for each entry-level AFSC in the Air Force in a completed. modifications to the test structure may be
consistent. easily understood format. required. These changes may take tile form of test

division into separate portions (general aptitudes and
Utilization: Results of this research will be used bv Air special aptitudes). change in length of subtests. and/or
Staff and various \ir Force agencies in developing tile the substitution of some scales. k -quick score- device

costs of various AFSCs and in improving the cost models has been developed to assist recruiters in identifying
used in determining optimal terms of enlistment provisionally qualified applicants at recruiting main
standards. This effort will improve the information base stations.

for'the decision-making process and thereby make the job
of the decision maker easier and more reliable. Utilization: AFOQT-O is used b, the selection boards of

Officer Training School (OTS) and the Air Force Reserve

Benefits: The data base is already being used as tile basis Officer Training Corps (AFROT) in conjunction %ith
for a cost study of optimal terms of enlistment for each other variables to select civilian and military applicants
AFSC. It will enhance the capability to respond quickly to for these programs. The -quick score" method %ill
policy and budget issues and also provide researchers and provide instant feedback to applicants and should aid tl

analysts with a tool by which they can assess tile economic recruitment of highly qualified personnel.

implications of various policy options for the first-term

enlisted force.

First-Term Enlisted Force

fl



Force Acquisition and Distribution System

AFOQT Aids Officer Selection

Benefits: Better selection and classification of 3fficer difficulty of only entry level positions within the
candidates will result in Lower attrition and improvement occupation. To date. the methodology has been applied to
in the quality of the officer force. over 200 job specialties representing the mechanical.

administrative. general. and electronics aptitude areas.
AFHRL Contact: Ben Roach

AFHRL/MOAP Utilization: Measures of occupational learning difficulty
Brooks AFB TX 78235 provide an empirical, job-centered frame of reference
Autovon 240-3570 which can be systematically utilized in the evaluation of
Commercial (512) 536-3570 occupational aptitude requirements. The data issuing

from this project have been delivered to an aptitude
requirements working group consisting of
representatives from the Air Force Manpower and

Title: Evaluation of Aptitude Requirements for Air Personnel Center. Air Force Technical Training. Air
Force Enlisted Job Specialties Force Recruiting Service. and Air Force Human

Resources Laboratory. The purpose of the working group
Description: In an all-volunteer recruiting environment. is to review the aptitude requirements for all enlisted job
particularly with a decreasing manpower pool projected specialties with specific attention devoted to employment
for the 1980's, it is critical to ensure that occupational of occupational learning difficulty in defining job)
aptitude requirements not be overstated and that high- aptitude requirements. The data resulting from this
level talent be allocated to the most difficult occupations. effort have also been delivered directly to Air Force
A methodology has been developed to evaluate aptitude Recruiting Service where they have been implemented
requirements which results in measures of learning through the computerized job reservation system. Three
difficulty for each enlisted job specialty. Initially, areas of possible future potential application have been
learning difficulty is generated on a position-by-position identified. First, the results of this research can be used
basis and is derived through a task analysis of learning for the purpose of redesigning or restructuring
difficulty and the time spent performing tasks in the occupations in order to reduce the occupational learning
position under study. To characterize the entire load. Second. there is considerable potential for training
occupation, learning difficulty is averaged across applications. With additional research, it may be possible
occupational positions. The methodology is sufficiently to design and or evaluate technical training courses on the
flexible to provide either the learning difficulty of an basis of the learning difficultv of tasks as they are
entire occupation or the learning difficulty of a subset of performed on the job and thereby increase the linkage
positions within the occupation. i.e.. the learning between job performance and technical training. Third.
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Technical Achievements

these data have potential applications in tihe area of job Title: Assessment of Physical Strength and Stamina
performance. Lists of occupational tasks ranked in Requirements in Air Force Specialties
terms of learning difficulty can guide decisions
concerning the development of job performance aids. Description: Each Air Force enlisted specialty is

presumed to differ in the nature and extent of physical

Benefits: There are many significant areas where cost capabilities required for successful job performance.

avoidance can be achieved as a result of this research. Moreo ,er. in a variety of specialties. eflective
Contingency plans for talent shortages will be available as performance requires above average physical strength
a b.-product of this effort. These plans will enable the and stamina from incumbents. )espite these prevailing
Air Force to plan for talent shortages in any specific conditions, little systematic research has been done to
specialty or across all specialties. Another product will be support definitive assignment criteria to ensure that
a more defensible position for aptitude requirements in personnel capabilities meet or exceed on-the-job
the case of court actions. The present system, which requirements. A comprehensive assessment of the
excludes many individuals from entering Air Force jobs physical occupational requirements in the more than 230
based on a cut-off aptitude score, has no objective data to enlisted specialties is nearing completion. To date.
support its use. This research will provide data on the approximately 24,000) supervisors have been surveyed
learning load requirements for each occupation. Perhaps for purposes of identifying. defining, and quantify ing
the single most important benefit resulting from this demanding tasks within specialties. Preliminary finding,

research is a more optimal person-job match. Ensuring have shown that supervisory personnel can reliab'
that job aptitude requirements correspond to job learning identify and rate physically demanding tasks and thir,.b
load requirements can have positive effects on job provide the empirical base for specialty-slvcific task

attitudes, retention, and training, demand profiles. These results will soon be douimented

in a series of technical reports.
.4FHRL Contact: Joseph L. Weeks

:\FHRL/MODS Ongoing and future research activities include i v

Brooks AFB TX 78235 formulation of regression models t, ,.slahli.h Ih t.

Autovon 241-3222 predictive accuracy of specific task parameter, and ih.

Commercial (512) 530-3222 benchmark and compare demand characterilic, arr...
specialties. Moderator variables such a. nuintr ,! i r-I

Physical Strength and Stamina Requirements Researcl,
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Force Acquisition and Diltribution System

termers performing the tasks, time spent in task Title: The Effects of Item Calibration Sample Size
execution, and consequences of inadequate and Item Pool Size on Adaptive Testing
Verformance will be closely studied. AFHRI.
collaborated with the Air Force Aerospace Medical Description: This unique achievement studied the
Research Laboratory (AFAMRL) at Wright-Patterson effects of varying the item calibration sample size on
AFB. Ohio. varying size item pools. Through a series of simulations

with varying subsample and item pool sizes, the resultant
Utilization: Physical demand indices will ultimately be errors of ability estimates have been studied and
incorporated into the Air Force Person-Job-Match system delineated.
as an additional factor to be considered for the optimal
assignment of individuals to jobs. Further refinement of Utilization: This work helps specify the needed sample
the algorithm with a physical demand factor is especially size for calibration of item pools for adaptive testing. It
important in view of current accession trends, namely, also provides information concerning the interaction of
declining numbers of qualified male enlistees and the item pool size and calibration sample size on resultant
concomitant increase in the proportion of females serving ability estimates.
in the Air Force.

Benefits: Results of this project provide a much needed
Benefits: Definitive physical job requirements can be advance in the state-of-the-art in item pool construction.
expected to reduce recruiting costs by expanding the The study indicated the requirements for the number of
qualified applicant pool (particularly among females) and items and subjects necessary to reap the benefits of
to curtail medical costs resulting from the assignment of adaptive testing.
persons to jobs where demands exceed physical
capabilities. Specifications for entry into each enlisted AFHRL Contact: Malcolm James Ree
career field will be sufficient to insure an optimum AFHRL/MOAM
distribution of available talent. Brooks AFB TX 78235

Autovon 240-3845
AFHRL Contact: Sherrie P. Gott Commercial (513) 536-3845

AFHRL/MODS
Brooks AFB TX 78235
Autovon 2 W-355 I
Commercial (512) 536-3551 Title: Methods for Linking Item Parameters

Description: This massive effort investigated several
methods for placing large blocks of test items on the same
scale for purposes of adaptive testing item pool
construction. Through a series of simulations, both
common groups and common item linking paradigms
were investigated.

Utilization: This work demonstrated that linear
V equating was possible and could be used for the

-construction of specially calibrated item pools required
_ for computerized adaptive testing.

Benefits: Results of this project provide information on
linking item parameters under a series of conditions
ranging from small sample/long tests to large sample/
short tests.

AFURL Contact: Malcolm James Ree

AFIIRI,/MOAM
Air Force Career Specialties Brooks .AFB TX 78235

Classified by Personnel .,\tovon 240-3845
Research Methodologies 18 Commercial (513) 530-3845
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Technical Achievements

Person-Job-Match System
Used for Enlisted

Classification

Title: Kalman Filter Prediction of Time Series Based difficult to predict. In addition, this forecasting research
on State-Space Models for the PJM system has provided statistical measures to

enhance automated job classification of enlisted recruits.
Description: Time series analysis is a vital statistical tool

in many areas of personnel research where regression Benefits: Kalman filtering and related methods improve
analysis is not appropriate. State-space forecasting and the Air Force estimation capability for time-dynamic
Kalman filtering can be used to analyze many time- problems. Certain estimation problems. such as the
dynamic personnel problems. Through contract. the Air forecasting of retention rates, require a method that can
Force Human Resources Laboratory has developed these update its estimates as conditions change over time. This
techniques and the software necessary for their capability is present in Kalman filter/state-space
application and is using these methods to analyze and forecasting methodologies and their use will improve the
predict the input variables for the Person-Job-Match prediction requirements of the PJM algorithms.
(PJM) system used for enlisted classification. In addition,
Kalman filter models for predicting enlisted retention AFHRL Contact: Capt David Roberts
have been developed. The forecasting system is AFHRL/MOMD
documented in AFHRL-TR-79-83, Recursive Forecasting Brooks AFB TX 78235
System for Person-Job-Match. Autovon 240-3047

Commercial (512) 536-3047

Utiliation: These analysis methods improve prediction

in the retention areas which have historically been
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Title: Research Applications of the Comprehensive Knowledge Test development program as the most
Occupational Data Analysis Programs effective means of assuring the job-relatedness of test

content. The HQ USAF-directed experiment with
Description: The Comprehensive Occupational Data position-oriented on-the-job training called SPOT
Analysis Programs (CODAP) is an occupational data (Standardized Position-Oriented Training) is totally
analysis software package which inputs and performs dependent on the CODAP data base and software,
calculations on massive quantities of raw data from job including recent enhancements to the CODAP system
surveys. It was developed in response to the need for an specifically designed for use in the SPOT program. The
efficient and effective method of identifying and development of methods for collecting and analyzing the
classifying jobs in a rapidly changing Air Force. The basic task analysis data which resulted in "The Task Analysis
input to this system is information provided by large Handbook" will depend heavily on CODAP data and
numbers of job incumbents in the occupational areas analytic techniques for its implementation in
being studied. Because the data are selected at the worker- Instructional Systems Development. Although developed
task level, the CODAP system provides a base of by the Air Force, all branches of the United States
information that may be utilized in many ways to address Department of Defense, as well as the British, Canadian,
a variety of predefined and sometimes unanticipated and Australian Forces, have incorporated CODAP into
management questions. The technical support during the their operational programs. In the public sector. many
past year has been aimed at (a) continued enhancement of state and county governments are using CODAP to
a methodology for restructuring and summarizing these validate their traditional testing and selection procedures
data for higher-level management in increasingly diverse in accord with Equal Employment Opportunity
functional areas, (b) upgrading of the utility and running guidelines, to develop job and performance evaluation
efficiency of several major CODAP programs to meet the procedures, and to improve job classification and training
needs of the Air Force Occupational Measurement Center criteria. Educational institutions are using CODAP to
at Randolph AFB, (c) significant improvements in modify their vocational education curricula. During the
program documentation, and (d) development of several past year, the Air Force CODAP software has been sent to
major analytic programs. A major extension of the the Army and to the Marine Corps to help them update
CODAP system is planned for the coming year. It will their CODAP systems. Also.' the Los Angeles California
involve the development of a package of profile analysis School District and the Institute of Nuclear Power
programs for analyzing and clustering anticipated types Operation were provided with the CODAP software
of data not amenable to standard CODAP analysis. package. The transfer of CODAP technology within and

outside the Air Force will be intensified with the
Utdisation: In addition to its ongoing operational uses in completion of a series of three CODAP applications
updating and evaluating the Air Force officer and manuals-an executive summary designed for
enlisted classification structures and in developing and management personnel, an inventory developers manual.
validating the content of training programs, CODAP is and an occupational analysts manual.
now being employed to develop a scientifically sound
basis for realigning entry-level aptitude requirements AFHRL Contact: William J. Phalen
across Air Force career fields and to address questions AFHRL/MOMA
about the requirements of jobs, all of which will be Brooks AFB TX 78235
integrated into the initial personnel selection process and Autovon 240-2932
eventually into the Person-Job-Match model. Currently it Commercial (512) 536-2932
is also being integrated into the Air Force Specialty
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Title: Enlisted Assignment/Reassignment System and locations) based on these optimality indicators. The
second system is designed to assign airmen using a goal

Description: This work unit supports the enlisted programming approach. To support these two systems.
geographical assignments function of the Air Force four separate research projects will be necessary: a
personnel system. There is an opportunity to examine generalized modeling of the constrained ordered list
this assignments function at its most basic level. The process, batch optimization software and goal
work unit's objective is to design two alternative systems programming development, and software to simulate and
for assigning airmen to locations. The first system will be demonstrate the resulting system.
a computer-based procedure for producing for each
airman a list of possible assignments which are pre- Utilization: These two alternative systems should
optimized to increase Air Force effectiveness. In addition, contribute to better assignments of airmen by the Air
the system could produce for requirement managers a list Force personnel system. The policy modeling process will
of airmen for each assignment. The system will use policy result in a formal quantification of personnel manager
modeling (e.g.. policy specifying) to develop algorithms policies related to location of assignment and should.
for modeling the individual payoffs of assigning airmen therefore, improve individual retention, job satisfaction.
to locations. The general development sequence will be and performance and will optimize Air Force assignments
(a) customer involvement (problem identification). (b) to accomplish the defense mission.
policy algorithm development through a working group.
(c) policy testing, and (d) modifications as necessary. The AFHRL Contact: Capt David Roberts
resulting system will combine important person and AFHRL/MOMD
location variables, combine them into predicted payoffs Brooks AFB TX 78235
using the new algorithms, optimize the payoffs using Autovon 240-3047
optimality indicators, and produce ordered lists (airmen Commercial (512) 536-3047

ALLOCATION

PERSON-JOB-MATCH P
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Airmen Entering the Air Force
at Lackland Air Force Base

V4~

Title: Estimation of Air Force Enlisted Manpower eighty variables. This addition will greatly enhance the
Supply investigative potential of the longitudinal file being

developed and supply to MPXA the requested data at a
Description: A data file is to be developed for analyzing minimum cost. Theoretical work on the supply-demand
the impact of changes in civilian and military parameters relationship in both recruiting and retention and the
(wages, unemployment, force levels, bonuses, etc.) on the interaction of both has been completed. The data file

distribution of enlisted personnel by specialty, being developed include information on all airmen
experience, and aptitude. The data file being developed between 1956 and 1980.
will also permit the identification of the civilian and
military labor markets which compete most directly with Utilisation: This file will provide a data base for
the Air Force at both the accession and retention levels, simultaneous estimation of accession and retention
Quantitative relationships will be derived between the behavior. The file will be used to provide insight to who
parameters and the accession and retention of enlisted comes in, who stays in, the effects of economic variables,
personnel. An analysis will be made to determine the information on minorities, and other analyses. Beginning
most appropriate level for studying the Air Force in FY 83, an extensive and detailed analysis will be made
competition and to analyze its past and future impact on of accessions and retentions within and across Air Force
Air Force accessions and retentions. Dfiring the specialties.
developmental work, results of subtasks such as supply
elasticities will be used in developing budget submissions AFHRL Contact: John Taylor
as well as in evaluating various policy alternatives. AFHRL/MOMD
Eventually the methodology and associated models will be Brooks AFB TX 78235
incorporated into a dynamic model for policy analysis. Autovon 240-3947
The data base required for this effort bar been expanded Commercial (512) 536-3947
at the request of AF/MPXA to include an additional
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Title: Research on the Basic Dimensions of Learning measures for use in the development of operational tests
Ability for both enlisted and officer personnel.

Description: New techniques in the measurement of AFHRL Contact: Raymond E. Christal
individual abilities will be explored, as well as a AFHRL/MO
comprehensive study made of the specific areas of Brooks AFB TX 78235
learning ability. New and unique procedures to broaden Autovon 240-3845
testing capabilities will be investigated. Questions to be Commercial (512) 536-3845
answered include the following: (a) How quickly can an
individual acquire the skills and knowledges necessary
for adequate performance in various Air Force
occupations? (b) How well would those skills and Title: Development of Follow-On Forms of the
knowledges be retained during periods of non-use? (c) Armed Services Vocational Aptitude Battery
How quickly could decayed skills and knowledges be (ASVAB)
reacquired? (d) Finally, what ultimate level of skill is
likely Ito be obtained? To answer these questions, Description: In calendar year 1983. additional forms of
research will focus on individual learning slopes, the ASVAB are scheduled for operational
learning rates, the role of short/long term memory, skill implementation. Item writing has been accomplished
decay and reacquisition, response latencies, and the with contractor support and experimental forms have
efficiency of various learning modalities. A been constructed and are currently being administered to
comprehensive investigation will also be accomplished of several thousand recruits of the various armed services, A
the wide individual differences in information processing contract has been let to provide support for the final
skills and whether these skills are modifiable in the calibration of the scores to the normative scale.
training situation. Individual performance levels for
information processing skills and multi-task performance Utilization: ASVAB is revised periodically to maintain
under varying conditions of information processing loads integrity of the battery and to incorporate improvements.
will be studied. It is used by all of the Armed Services to select and

classify enlisted personnel.

Utilization: Basic research in personnel measurement is

needed to rejuvenate a mature technology and to advance AFHRL Contact: Malcolm James Ree
the state of the art. The utility of the test measures AFIIRI./MOAM
developed and studied will be assessed and used to Brooks AFB T\ 78235
establish a test base of possible alternative aptitude Autovon 240-3845

Commercial (513) 53h-3845
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Title: Reading-Related Problems in the Air Force course of a three hour syllabus of instruction which
covers topics ranging from basic instrument

Description: The Air Force has not had a direct measure interpretation and use of tile flight controls to tile
of the reading ability of Air Force personnel. Two parallel accomplishment of climbing arid descending turns and
forms of a lower level reading test have been developed, other flight maneuvers. an individual's performance is
Percentile and reading level norns were generated recorded and compared against optimal performance to

through joint administration of several reading tests. The produce summary performance scores. Individuals tested

test is being validated against training performance using using this device are also being tracked through flight
conditional distribution and correlation/regression training. Finally. efforts are continuing to implement and
methods. Refinement of test norns will be accomplished evaluate a large. comprehensive battery of perceptual-
through testing of service applicants with a wide range of motor and cognitive performance tasks that may prove
ability and education, useful for pilot. navigator, and enlisted specialties

selection. Measures derived from this battery % hich show
Utilization: This research supports the function related promise when assessed in a laboratory setting will later be
to selection and classification of Air Force personnel, incorporated into field-transportable testing devices for
These studies are designed to provide cost-effective possible use in an operational setting.
reading tests and standards targeted at personnel of both

acceptable and marginal verbal ability. Results will Utilization: Perceptual-motor tests may be used b.
provide instruments and normative tables for use in recruiting and assignment agencies and by Air Training
remedial training programs and for improved personnel Command for the selection and classification of both
classification. These measures will replace more enlisted personnel and officers. The use of tests of
expensive and less effective commercial tests now in use. perceptual-motor abilities %ill result in the reduction of

attrition fromn training and a corresponding reduction in
AFHRL Contact: John J. Mathews training cost.

AFIRL/MO.\M
Brooks AFB TX 78235 AFHRL Contact: Johnny Weissmuller

Autovon 240-3256 AF|IRI/MOAP
Commercial (512) 532-3256 Brooks \FB TX 7823.5

\ulovon 2 10-3570
Commercial (512) 53)-3570

Title: Perceptual-Motor Ability Measurement

Description: Previous research has demonstrated the
utility of measures of perceptual-motor abilities for the
selection of personnel for pilot and navigator training arid
for technical training. The interest in these measures has
been revived, following the disconlinuance of apparatus
testing in the 1 9 5 (Is. as computer-based testing
techniques and the use of )light., reliable solid-state

components have becone more widespread. These
developments have eliminated most of the difficulties
inherent in earlier electro-mechanical testing equipment.
Testing devices utilizing solid-state electronics have been
developed which administer two tests for psychomotor
coordination. These devices have been used to collect data
from a large sample of individuals slated for pilot
training. These individuals will now he tracked through
training and tie, relationships between the test scores ari
training performance determined. Additionally. devices
have been developed to assess the rate of acquisition a"id
terminal level of performance of skills very similar to
those required in flying training through tilt use of a
low-cost simulator linked to a microprocessor. IDuring the Perceptual-Motor Abtiltv Measurement

2.5 Apparatus
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Title: Voice Spectral Analysis as a Measure of Stress AFHRL Contact: Jeffrey Kantor
in Air Combat AFHRL/MODE

Brooks AFB TX 78235
Description: Available methods of assessing operator Autovon 240-3648
stress (experienced as subjective feelings such as Commercial (512) 536-3648
pressure, tension, and strain) have certain disadvantages
which mediate against their use in many high stress

situations. In iparticular, available methods have very
limited applicability for asessing stress in airborne Title: Advanced Research on Adaptive Testing
aircrew operations where no interference in task Systems
performance is tolerable, and post hoc measures provide a
poor assessment of stress-task relationships. Recent Description: Traditionally, in the Air Force and
literature suggests that the analysis of the spectral elsewhere, uniform standardized aptitude and abilities
qualities of an operator's voice output can provide an tests have been given to applicants for employment.
unobtrusive, real-time indicator of the operator's stress Among other characteristics, these tests must be fair and
level. The objectives of this research are to investigate the accurate. They must be valid for predicting some useful
relationship between stress and voice output of aircraft criterion such as performance in technical training school
operators and to develop a system of stress quantification, or performance on the job. When the same test is
which can be used either in historical (via recorded administered to every applicant, accuracy of
sample) or real-time modes and is based on voice output measurement is limited to a restricted range about the
analysis. The data base used in this study will be mean. Without making a test exceedingly long, uniform
composed of audio-recordings from actual combat accuracy across the measurement scale cannot be
operations. aircraft accidents, and aircraft incidents. A achieved. Computerized Adaptive Testing is a name given
computer Voice Spectral Analysis System has been to a series of techniques for presenting an appropriate
developed and tested. Preliminary analyses are underway subset of items from a very large item pool, thus avoiding
on the capability of this system to reliably and validly the presentation of inappropriate items. The Air Force
differentiate periods of high and low stress among Human Resources Laboratory is a recognized and
aircrews. respected leader in the field. A goal-oriented series of

efforts is underway to develop both prototype and
Utilisation: A valid, unobtrusive measure of operator operational item pools, as well as to advance the state of
stress would provide a means of assessing an individual's knowledge in the theoretical basis of adaptive testing.
stress management capabilities which are critical in a Among these studies are pioneering efforts in linking of
variety of military operations. Additionally, a stress item statistics and analytic derivation of standard errors
measure would serve as a useful criterion for stress of advanced item parameters.
training and stress reduction studies.

Utiliation: Adaptive testing is usually based on Latent
Trait Theory, and serious gaps exist in the body of
theoretical knowledge. These efforts are directed at
completing the knowledge as it applies to the Laboratory's
responsibility to the Joint Services Computer Adaptive
Testing Interservice Coordinating Committee. This
research is necessary to achieve the necessary tasking
under this commitment. Adaptive testing will eventually
be used in developing and norming Air Force operational
aptitude tests and by the Air Force Recruiting Service and
the Army Military Enlistment Processing Command.

AFHRL ContacB: Malcolm James Ree
AFHRL/MOAM
Brooks AFB TX 78235
Autovon 240-3W4

Commercial (512) 536-3845
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Title: Task-Oriented Measurement Technologies cadets for the professional officer course and subsequent
commissioning. This improvement in selection processes

Description: Research is being conducted across a broad will relate directly to active duty performance and will
number of areas to address important technology-related ensure quality officers in the future. Attrition in both
problems. The purpose of this research is to identify and OTS and AFROTC, as well as in subsequent technical and
develop methodologies for clustering or otherwise flying training schools, will be reduced.
determining underlying dimensionalities of occupational
tasks, identify and develop optimal rating scales for AFHRL Contact: Douglas Cowan
measuring technical jobs, develop procedures for AFHRL/MOAP
analyzing complex rating patterns involving multiple Brooks AFB TX 78235
interrelated policies, and develop models for predicting Autovon 240-3570
job requirements based on available data. Commercial (512) 536-3570

Utilization: Advances in task-oriented measurement
may impact instructional systems design, occupational
measurement techniques, classification structure, and Title: Development of the Officer Pipeline
assignment procedures. Advances could result in more Management System and Person-Job-Match
accurate training and assignment decisions, resulting in a Technology
more effective force.

Description: Since September 1980, a coordinated effort
AFHRL Contact: Hendrick W. Ruck has been made to develop a selection and classification

AFHRL/MODS model for Officer Training School (OTS). The first
Brooks AFB TX 78235 significant accomplishment was completion of the OTS
Autovon 240-3551 selection equation in June 1981. This milestone's
Commercial (512) 536-3551 completion included internal validity checks to ascertain

the equation's efficacy of modeling the expressed policy.
as well as reliability measures against actual and

simulated OTS selection boards. A series of senior
Title: Validation of Officer Training School and Air management level briefings were conducted in July 't8.
Force Reserve Officer Training Corps Selection These briefings were designed to provide information
System about the selection policy which was modeled, how it was

modeled, to obtain approval to begin implementation.
Description: Both the Officer Training School (OTS) and operational test. and evaluation and external validity
the Air Force Reserve Officer Training Corps (AFROTC) activities.
use central selection boards to select applicants and to fill
program quotas. The selection boards differ somewhat in Utilization: Since these briefings, activities have focused
approach. but the goals are identical; i.e., to select the on examining the operational requirements of the new
best qualified personnel from among the applicants. The system's implementation and planning field tests of a
primary difference in the selection processes is the use of new rating scale and application forms.
the Weighted Professional Officer Selection System by
AFROTC which was developed through policy capturing. AFHRL Contact: Capt Lynn Scott
In this system, 11 weighted variables are used to develop AFHRL/MODS
a Quality Index Score. Selection in the OTS process does Brooks AFB TX 78235not involve empirically weighted variables. The two Autovon 240-3551
selection processes will be compared and each system will Commercial (512) 536-3551
be validated against officer performance at several career
points after commissioning and as student officirs prior
to commissioning.

Utilization: The results will be used to refine and
improve the selection of OTS candidates or AFROTC
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Title: Enhancement of Officer Survey Technology AFHRL Contact: Sherrie P. Gott
AFHRL/MODS

Description: The technology developed for Air Force Brooks AFB TX 78235
enlisted specialties, Occupational Survey/Comprehensive Autovon 240-3551
Occupational Data Analysis Programs (OS/CODAP) has Commercial (512) 536-3551
produced sizable benefits for the Air Force over the years.
Empirically derived job indices have guided decision
makers in such areas as classification and occupational
structure, training requirements, and personnel
assignments. Comparable occupational survey technology
for officer specialties is still in the formative stages,
however. The need exists to improve the measurement
technology for officer jobs so that problems in career
development, classification, and training, for example,
can be broached from a firm empirical knowledge base.
Research is presently underway to extend the OS/CODAP
technology for enlisted specialties to officer specialties
and to develop new measurement techniques where the
enlisted technology cannot be directly transferred.
Specifically, the objectives are as follows: (a) develop and
test job descriptive scales as alternatives to relative time
spent, (b) establish the utility of existing task factor
scales, (c) develop and test alternate task factor scales
where needed, (d) identify appropriate samples for
collecting task factor data, and (e) develop CODAP
products to display officer data for specific users.

Preliminary analyses of needs assessment data that have
been elicited to derive a rank-ordered set of needs for Student Demonstrating the Pilot
officer occupational data have yielded the following Aptitude Measurement System (PAMS)
results: (a) raters assessed all officer occupational data
needs as important to the total Air Force mission: (Wi they
demonstrated high levels of agreement in their ratings
and rankings. and (c) they identified the primary
applications of officer iccupational data to he in the areas Title: Selection for Rated Training (Pilot and
of determining training relevance. validating job Navigator)
prerequisites. and assessing officer attitudes regarding
such factors as utilization of talent and training, job Description: For many years. the Air Force Officer
interest. and -ense of acomplishment. Qualifying Test (AFOQT). Pilot Composite. has been the

primary selection variable for entry of pilot and navigator

I tilisutwn: ( ffwier ics.,.patiogial surveys will ultimately candidates into undergraduate flying training pilot and
be de~elopd using validated task factors and job navigator programs. A program is underway to determine
proprti. ,,ingl%, or in combination. The developed the feasibility of using newly devised tests of perceptual

technoog will provide the means for establishing an motor skills, information processing abilities, and flight

empirical data base for use bs Air Force decision makers skill learning rates to improve pilot selection. One
regarding utilization of officer personnel. Enhanced segment of research in this area calls for administration
officer ocupational ,urvel methods ran he expected to of tests on this new equipment to large samples of pilot
benefit Ihe \ir Force in terms of a more effective qualified students from Air Force Academy. Reserve
classification sistem. more clearly defined educational Officers Training Corps. and Officer Training School
requirements. and a cost savings in training. commissioning sources. Another large segment involves
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Title: Productiviv. Measurement and Enhlancement obtained on fotrmat effectiveness anid error rate, on two
dliffereiit shifts. Supervisors were then trained to ensure

Description: It recent research project has focused on) that subordinates could set specific anid quantifiable goals
productivity measurement and pirmiuctivitv for improving productiviti% Treatmiients were then
en ha nceme nt. Thle purposes oif resea rchI in thle first area iniitia ted whIiich invtolv ed feed back anid goal -setting

were (a) to rev iewi current and past efforts to define! maipuIatlions. T he result s included reduoct ions in error
measure prodOct iv it . (hb) to classif I those mieasu res "ithi rates arid increases in formiat el fet elness. The resutis
respect to pract ica Ii . cost -effecft e ness. a rid relevance In were so bsta nitiallIi better in flt- feed back plu fits,~r goal -
fite %~i r F'orce. (c) to svstemfa t ize Ilie mrajor c'lasses of Setltinrg conrditlion t hani in tflie- feed back -onk co'rnd ition.i
factors Ii ich hia i beein s how~ n to imp fac't on produti ifit. tIso. a change front imnipersonialI. coinparafti ic feed back to
(d) to develop a conceptual fratmework. baseud on personal. comparative feedback gave greater productivity.

eemiipi ricalI data. thIat Icain serve as a guide tot fuiItire research Four teclrriica I reports hiavec been 1)1blhishied documniit inrg
and evalI at ion efforts, airid (e) to deve lop a mlethiod for thiese twot act ivit ies. ResulIts anrd findings from tlite field -
generating efficiency aridi effectiveness nieasures for thte test fror theii product ivity measurernrit stud,. art'

lir orcre wiork cerilter en vi ronmriernt. % field test of t ire ant ici pa ted to be available in ft- rorn inig fiscal year.
method0( is preseri rlN beinrg rcoriducted to assess its
generaIi za hi lit i across flie- funrirt ionalI areas of we(athetrr. Utlilizatlion: I )evelopmneo and assessmnerit of thle methliod
aircraft miniteriarice. atid( adiiinistration at several kir for gerieratinig productivity c'riteria across kir Fon-c work
F'orce( inostall a tin et a related efforrt to devn'lop iuriits prutiide researchers an( ridia nagerq withI a rtsefulI tool
produvtintiit enrhIa oceien terlitn iqutes, feed back anrd goal for des igrinrg a rid evaliuatIing chtanges in rorganiiizatIirnalI
setting techniques %ere evaluated as mnotivational factors re'lated to producuivit,. %dditioiahhi. tire
treatmnirts in data preparation arid data prnrcessitig iuderntificationi of and communricatiori with iarious

sections of a miajor ( S corporation. Biaselinie data w~ere, agenr'ies inrvroked i4 t I product iviti% re'searc'h bate
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Techic ual .cii eents

I ~Title: Flttraiiihg atid 'Iraiisferabilit% oftill

fit,. uts(i retraiintg acttins v hih art' ttpttratlg

It raot litt'% an ht hrs t %iiit ai irt ginea iii lijutinetwi

'r obe',iu i 'i R e ra ined i rm e rt antd' thero u pe it ll lril li.

trtviur eto- vad tPtif, v ltaikrfit-ii job ttri'llt rior ie

satit'actiln. andt it inl e t rt ai i i rt a ii I

Intei rat t o iald ta efam d ar e a

itttrd a 1ttsjii' lll'ra'tttu autttI ut. 1  %gittit'. Ii~ZIi t la iagtr moo If i n it cviA ii u trnii lu

rig v n m lki % Ii it'tt lttk pa a si I I art I I s Fu ilie kkill i

taltaltil ~ ~ ~ ~ ~ ~ ~ V~lu itrino ucv for %ttitaitt caigiv (ittliu t ailjtistisatio 1 tht~itustts

tht iit'niaiw ist rv raiiv ItlI let Ililta itt'iog '['II

u'iot~ru'utrsiit' titli if ur itrt' urtuitu'ix ui I jirsi'st' uruthuttu' t a flit- catsdtlti it aurfrtt'uiani- "t'ii

1uruultt' iij it Itjttlit' rluliugt'lltlt ut ~t ir huri' I Ii r'tti l l apuilta u ls T virittigi of]x tretit i r t 11

I iatllttltt~r~Ittil jit Jrtgrlts iti'tf~ t'llur'.IHr I. Coa n c i *1%ar x I fit ii t'rw~ ,cre rn n

.IFIRI (nnucarvetrtt' sttts am lidt of't bacitkgrun vx\Ftii 'ri'\ 7823

Itrututk,' \ I'll 'I'\ 78235 it,tttrtja (5121o flit,322

MYol slu N of'2 thch :ts ir colpr rnane% d

I3 e%1 fiIiI_ i t ur e oIif. %l c i r iiI, 1 oiI[



Force Managemnent SvStenII

Tite: Prroductiviti ill Securit% Police Squadronsi I 'lit resuilts (of tllis resetarcli art- beinig list-(] ill de-iiiii
regarding [ft orgariizaiioiial structuore (of secu rir% police

Dlescriptlion : The puirpose of' tis researchr %%as ito d.e ilop squadlrolns ill lu rope. \ddit joral I'. th lie cli tiohtgies
a mnetliodiilog.% for mieas uring liatiges il [lit- pritducti% ii dve~viopier art- apFJIiuahil ]'or list- inl se-(irit. pttIl ci
oif' securit ' polii squadroins %sentli ee thivcaiigi. result stpiadrons throughout the X ir Force, as vi ell as ini oilier
friomi squdronr reorganiizationi. I trodtlucivit.% mieasuires luri orial arias.
included hut I1 si u jye cr it eria. suchi as so erj sor%

ratigs. aind objectiv criteria developed ili conjunition Bienefits: \ It lougli developed f'or use* ill securit poiceii
%i ih jolt experts f rom Ilie seco rit~ ' % tplice carter field. sq iiadroiis. tOle irethlodologp could be used iii a varier ' %of

Inrd i'~idual and organiizationtal mieastires %%ten( collected irperat oiial selit ntgs. Its applicat ion m ill permlit \ ir Forcne

'rirri biases inaiclied for sun i ant r il all respittis eVIVIlt maniagers ton make coot rolled before arid after uor bet i%et
srquadrori organization . Criterioni data %%eri collected unit rorriparisouis toi assess tlhe imipatt nun pnrducti~ it' uif'
lii-fort, anii after lii reorganiizationi. Polic\ tap iuriiig/ all\ organizational. procedural. or otlier [Ill (i f' change.

1uncif*\ hug teuiriiqrs 'uint eriiplued toi ideni l\ the

sq~udrons .4FIIRt. Contact: Charles N. VWeaver

I 'liliza ion : Thie effects oi f oi rga i i i za it n ia I chnIiatges Brooiks \ FB T \ 78235
inrill riiirinted at tli1,iltcal leverll are titeri riffTilt to \utlovou 2 10-3551I
uiaiitif'.\. Tecnliniques thie iltped indter (hIiis % tirk tinit (Coimmueriial (312) .536i-3551I

pi- the a titriprelitrisiv arnd ' \st ai catt a 1pitali to

traikirigandt documeniirtiing positiv anld iigarix thianiges.

Conithhi tig Baste Fir.
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Technical Achievements

Title': Development of an Air Force Occ'upationial Title: Mthods for D~etermining Safely. Training
Research Data Bank Priorities for Joh Tasks

Description: Efforts toi estabhi shi anl kir Force Description: hitii oial %taniage'rs in e..er~ ~ir Fo ri'
Occupational Res.earchi IData flank ha.. resu.tlted in tlhe en lisied speiialt ' are- coiicerned about job safely. Some
developmn t of anl on- line rapid access re ri2v al I ' ieii jobis art- miore hiaza rdous Ithani others. b.ut each spec-ial I
for diff eren t kinds Ed occu pat ionalI data. Thliis ret rieval st rives ito redunce on -thle-job accidentIs. Tliis research
svsteni Includes su inma rv -descri Pt e %.a r ables about Xr 'xamniied thle feasi bility of' ranik orderintg job tasks in
Force icc'upatitonis. occu patijonllI strv I' dat a for thei teirmns of' hazard. pkisihi lity of accidenit occurrence. and/
enlisted occu pationus. and( a resea rch report itd x s..sIiii or ot Iier perIi neil fact ors t hat could assist train ing
by tint)pat ions. The ret rievaI sv stem pro%. ides [it-. ca paci1% deis igniers iii deteriiniig needs for safet% training.
to reference research miaterials through a croiss-

catalogued key word search anrd select. d isp la% . aliid print TUhree' \ir Force specialties w,'re sItudied: (a) i rcraft
by specia It. anrd soubgrou p %a riabhlt's rela ted t, Irrnanient (Akir I-oce Specialt ' % ode' ( IFSC) hlQ ). Wb
occupational descriptors. prereqluisites. and enlisted Fire Protection (AFSC 571 XI). aiid (c) Furls (AFSC
personnel characteristics. It also allows thle user to extract 63 I W t. Task anid job factor data w..ere ictl lected for eachi
various Conmpreherisive Occupational Dl~aa \ntab sis specialti . Subject matter experts also miatched accideiit
Programrs reports. At present. thlese prtot V pi' S~stemls data w ithI thle tasks being p~erfo rmed %hleu the' accidents
withIin thle Occupational Research IDatIa Base are otccurred. Fror th ese data, four methlods for rank-
operational. W~ork has been directed towards thle inclusion orderintg hazardous tasks were developed. Previous
of medical. legal. and safety data. Ini additioni. accidents %%ere matched to the( tasks in the first method.
longitudinal analysis and cross occupation anal~ sis 'n'ie seciord mthlod displayed rank-ordered hazardous
capabilities will be built intti t he svsterii. tasks based ol hiaza rd potential rat inrgs. I sinrg thle thiird

tiir od, a regressin iiequaltion was developed and
Utilization: The Occupational Research Dlata Batik has hazardous tasks wevre rank ordered based oin predicted
been designed ito support thle research thIirusts of the Air scores finrm thle regress ioni. \ fintalI met hod, a inst -benefit

Force Humnan Resources Laborattory. Thel( large \o lunii'(if aria I.si s. allotweid for th le tst imatilln of how mnuchi ioney
occupational data contained in thii retrieval s..stemi mlight be saved if' certain tasks w err t rained.
provides a centralized location for researchers it) obtain
quick-response answers for persorinel-related que~stions. U tilization: The eithods would be mtost benieficial in
At presenit. sutch quest ions Ina ' v takei weeks Ito a nswer. t hosi' \ ir Forte speciaIt ies iii whi i I acc idernts are thle moist
(:riss-com parisons of specialtIie's withi respect to thei r freq uet aiind costI.. . T rainters tcoulId choose w hich
characteristics arte feasillt anmd shoul d lead to mnore iime tthd 5 iud protuce thle miost pert iunnt inriformiatitin
effective selection iiof occu pat ins for special sturd ies for thle speiia lty unrder stuidyv. Onve the potential atccidenit
Personneil data frotii calendar ,ears 19)78 arid 19)79 are- task., wie idnt ifjied. specialized training could hi'
present ly available'. M~edic'al. safety. arid legal data froim devrliipid for t hose tasks atid inicorporated ito Ite
calendar year 19)80 are also available. training prtogrami.

Benefits: The Occupational Research IData Batnk prov ides Benefits: Ideuitifii'atioui of potenitially hazardous tasks
rapid access to a cerit ralIized sourtce uif ioccupFatinialI data. wotild resulIt int impiriiieti job sa fi't Iraiin rg. T he
L~imitedl studies withI short suspense' dati's itiuld be t rai nintg wiiuldl lead Iio a.oidaniie iif' intjuies atit iif theii

accortplishied wit hitut Ithe need to extract tdata frorm liss of e~quipmiint. limne. atid] material- due In oti-thle-jobh

longitudinal studies arid trendt analysis can be perfiirmied accidenits.
oti a ri'al-time I' asis to priivide a (lv. narnic represenrtat ioni

of occupational data. AFIIRL Contact: I leridrick 'A. Ruck

AFIIRL Contaro: Iletidrick W. uck lHrniks \111 T\ 78231
MFIRI/MODIS \Iuto 2101-11

Birntks \113 T\ 78235 Com eria (5I12) 530-31- 0
\tilivonr 2WU-30 IA
Comm nercial (CI12) 530i-30H I)
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Force Management System

Title: Development of Mission Impact GEBOS Model Title: Performance Appraisal Systems for USAF
Civilian Personnel

Description: The purpose of this effort was to extend the
Generalized Explanatory Base Operating Support Model Description: The development of a comprehensive
(GEBOS-M) to include mission changes as an input management system for encouraging excellence in job
parameter. GEBOS was designed as an explanatory model performance of Air Force civilian employees has been
capable of estimating the impact of workload changes on completed. The system has four major components: (a)
Base Operating Support (BOS) and Real Property Senior Executive Appraisal System (SEAS). (b) General
Maintenance Activities (RPMA) functional manpower. or Manager Appraisal System (GMAS), (c) Job Performance
alternatively, the impact of manpower changi-s in terms Appraisal System (JPAS). and (d) Promotion Potential
of workload execution capability. The current research Appraisal System (PPAS). Under SEAS. bonuses were
and model building effort identified the key relationships distributed to senior executives based on job performance
between mission manpower/capabilities, and the primary evaluations. SEAS was implemented I October 1979. A
BOS and RPMA manpower and workload indicators, similar system for evaluating general managers (GMAS.
These relationships permitted the development and GS-13 through GS-15) and distributing merit pay among
testing of a programmable mission/support manpower these managers was developed and became operational I
planning model. Given specific mission changes, the October 198) with first merit pay awards made I October
GEBOS-M model can accurately estimate changes to 1981. Similar to SEAS and GMAS, JPAS uses a
primary workload indicators and BOS and RPMA supervisor/worker developed work plan which identifies
manpower by functional category. The methods of the major elements of the job which are to be rated, shows
analysis and results of this effort are documented in the criticality and relative importance of the elements.
AFHRL-TP-81 -30. and states the performance standards for each element.

The promotion potential appraisal system (PPAS) was
Utilization: The Air Force Directorate of Manpower and completed and will be implemented 1 February 1982 to
Organization (AF/MPM). the primary user of this rank order all GM, GS. and Federal Wage Scale promotion
research product. has loaded the GEBOS-M software on eligibles. Experts in each vocational area defined
their computer and has completed initial testing. GEBOS- behavioral dimensions necessary for performance in their
M is now being considered for integration into the AF/ area, and policy capturing exercises produced
MPM programming system to aid their manpower mathematical algorithms for use in the ranking process.
programmers in responding to force structure changes Although the requirement for the job performance and
during development of the Program Objective promotion efforts predate the Civil Service Reform Act of
Memorandum. the Budget Estimate Submission. and the 1978 by two years. the evolved systems are in accord with
President's Budget. the requirements of that act.

Benefits: The Mission Impact (,EBOS Model provides Utilization: The first bonuses were paid out to members
Air Force manpower managers with greatly improved of the Senior Executive Service under the Senior
capabilities to program and justify base level support Executive Appraisal System (SEAS). Approximately 105
manpower. The model (can compute base operating (,S-1 and above) employees were in competition for
support and real property maintenance activities bonuses based on the performance ratings and
manpower requirements directly from programmed Performance Review Board recommendations. The
changes in the mission elements of the force structure. GMAS was implemented on I October 1980 for
reducing current reliance upon command average approximately 11.000 General Schedule employees
manpower factors for support manpower computations. identified as supervisors and managers in grades GS-13

through GS-15. The first appraisals under (;MAS were
AFHRL Contact: John Taylor completed on 30 June 1981 with the first merit pay

AFIIRI,/MOMD increases under the system to be awarded during the first
Brooks \FB TX 78235 full pay period in October 1981. .Approximately 120.000
Autovon 21.0-391.7 General Schedule and Federal Wage System employees in
Commercial (512) 530-3917 all grades were trained in the concepts and practical

application of developing work plans for the JPAS which
became effective I October 1981. At that time. all



Technical Achievements

eiiiplui *ees inost 'ate ritteli %ork plalisco~iimpoedof jobl substanidard perlormaiwe at atl% grade or le~e %iiiin Ililt

performiancee elevieos anl siaiidards. The Wf s k5 ir [Force federal ei~ iliai ieniplo~ee area. 'I'llw PP \S
appraisal, are schedutled for I lFelruar r% I 982 %%illi pro% ides tihe Air Force v% lilt a cotipfetel.% %isile 6ifiaii

conitinin g inceremlents of appraisals for eiipfo~ * is based promlotion s ' sieml Ihichl %as de~ eloped to mnei thle EEO
uplon thle elnplo.%vee anii.ersar, dhate of last i ilin- and I niforiti (;uidel lies for Eniplo~ ee Selectloln ail(d lloiei

grade- Increase or proiollitilll. muinimize thle thfreat of litigationl.

Henefiix: A ilhi fuil imnplementation of SE AS. GN \. -I FRL Contact: Bruce (lou d
anid JP, \S. tihe Air F'orce has uti tihe le-gal requiiremtelnts lhl/lOl
of' the Cii Ser~ice Reform Act of 19~78 as it penal 115 top Brooks X lB T\ 78235
thle de~elojpmnie t a id( iiiiplein tat jolt oh tie' \utliviii 2 1-0-3570I
performncie appraisal s stemls. These I lirve stsenls are. C ommiercial (512) 530i-3571
obljecl it e mlaniagem~ent s~ steins de-sigited to foster andi

re%artl em-l'elelie ill performianice andlit ideli il

FORCE MANAGEMENT SYSTEM ON-GOING R&D

TjtIt.: ttilizatioti of Womri ist tilt- Air Foerce

DesripIt Durintg thle past decade. ft- iumbii er of'

%omiier ini tlie \ ir Forpe has iiprpased4 fropit

approim~natel~ ' %2.000t4 tip mtore tIhat 60~.000t. To proside.
\ ir Fiprit mantagPeitn i i informat iont relet atit to I lie,
optimlal titilizaipi of v%Pritlel in niopitrapditionial tniltar '
role,, a std. oli~f' tie \ircralt 'lain telallp Carve FieldIs
Imiitg acomiplishied % ithi the obJecitv~ top valjate the oiti-
tlii..job utilizationt pattertns oif' male., andp fiiale-s atnd to

idei. genpiider di ffereiicts ini task assi gnIoieii int jobii
chalnges m er t imle. and( ill jIPIP v\ peetat ionls. experiences.

aiipl titiiile. flie anal " sis (if' the jiib v\Jpvctaliiii.

tl 1perietipe . arid atitlupl data itdipate that somite

liia he- in thlir reasonils fe r eint er inig the \ ir Force a id(
the kircralt 'Idiiepape career field, in their pireviouis

tielianiial e~perieiiee aiii their plats for ei~iliaii %ork.
I llpruiipe, %verp al'p idicatedl ill lit- arvI oii v\peiPPationls

ppp Ilhue amounpitt ofl strellgt reqiired oil tIliv joh. iitial
-Ii pvr~ i~pr plopliili-neii. and ildesi re itp leav~e t lie \ir Foirpe.

d p~p'.e.Iifferences~ '.' rv not fini tilti lie genuder
*;pp'ili int plihir aireas ofp ciaP~tiomst. v\pieitii'P'5 t .l(I
attitiiphe. ( I'.rall. ,ati,hiptip ii .itlie hip r Fpprce andp

luvir iuhu . currpent uiper%. ipur~ pull ipii . ji l -inipal \irmlep iii Nonl-raetnelmef \Iitiar Role
plfililip- aindp joib chiatige, %.ere tiot foiirti tpe hpj'.

pl.prtiiiat'. geiier ~igiiiiatie Irehiiorar rpv.iilt.. of

Ihii..tpe his. plpien liriifee adi fturther iatiak .e- are, itn
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Force Management System

Utilization: Information generated front these studies managers with important information, and a tool to deal
has been used in ..making management decisions with productivity problems. Knowledge of factors which
regarding the utilization of women in the Air Force. impede productivity will provide managers in a variety of
Decisions made utilizing this research have allowed an operational work settings with the information they need
expansion of the role of women in the Air Force resulting to make organizational and workgroup-specific changes
in an increase in selection ratios for certain career fields to enhance productivity.
and the optimal utilization of the personnel resources
available to the Air Force. AFHRL Contact: Toni Watson

AFHRL/MODF
AFHRL Contact: Suzanne Lipscomb Brooks AFB TX 78235

AFHRL/MOI)E Autovon 240-3551
Brooks AFB TX 78235 Commercial (512) 536-3551
Autovon 240-35351
Commercial (512) 536-3551

Title: Personnel Factors Related to Attrition and

Retention
Title: Performance Relevant Situational Constraints

Description: The purpose of this research is to support
Description: This research is part of a comprehensive the Air Force function of sustaining personnel resources.
AFHRL program to identify factors which influence This effort will exploit opportunities to favorably affect
productivity in the Air Force. The purpose of this force quality by accomplishing the following objectives:
research is to identify situational constraints in (a) identifying personnel and occupational factors related
operational Air Force work environments which are to attrition and retention in the enlisted force. (b)
perceived by job incumbents to inhibit their productivity, developing reliable and valid measurement techniques
and to develop, refine, and validate a questionnaire for collecting such information, and (c) designing
instrument which can be used to identify such factors in practical and efficient methodologies for incorporat>lg
diverse settings. The study involves four phases in which research into current selection, classification, and
different samples of first-term enlisted personnel will be assignment programs.
selected for survey administration. During the first
administration, a questionnaire eliciting open-ended The approach to the study involves a conceptual analysis
responses will be administered, and the responses will be of the personnel retention problem focusing on
content analyzed. On the basis of this analysis, a number determination of key factors, First. a taxonomy of
of dimensions which impede productivity will be attrition and retention criteria is being developed to
identified, and this knowledge will serve as a basis for present an orderly and compact arrangement of measures
development of items to be included in a more structured for use in personnel research. Files are being developed
and psychometrically sound questionnaire. This for use in a number of analyses in this research program.
questionnaire will be administered to a second more These studies will include a tracking of historical trends
comprehensive sample of first-term enlisted personnel. in attrition and retention, longitudinal studies of cohort
Responses to this questionnaire will be factor analyzed. groups from time of entry to time of loss. cohort analysis
and the instrument will be refined. Also, the extent to of loss rates for possible period, experience and specific
which situational constraints are present in a variety of cohort effects, investigation of occupational differences
Air Force jobs will be identified. During the third phase. in continuation rates over time. and fin'allv. analysis of
focus will be on a more limited set of incumbents in each alternative attrition/retention prediction systems and the
of six Air Force Specialty Codes (AFSCs). and the evaluation of their impact on personnel acquisition.
instrument will be validated against a variety of
performance and satisfaction criteria. In the fourth phase. Utilization: Identification of personnel factors related to
using a sample of incumbents in a single AFSC. the attrition and retention will allow better forecasting of
differential impact of similar work environments on force strength and attenuation of factors negatively
incumbents differing on aptitude and other attributes impacting personnel turnover.
will be examined, particularly with reference to attrition/
retention.

AFHRL Contact: Charles N. Weaver
Utilization: Identification of situational constraints to AFHIRL/MODF
productivity, as well as development, validation, and Brooks AFB TX 78235
refinement of a questionnaire to measure such Autovon 240-3551
constraints, will provide Air Force researchers and Commqrcial (512)536-3551
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On-Going R&D

Performance in
Mechanical Specialties

Title: Evaluation of Individual Performance in specialties include a minimum level of mechanical
Mechanical Specialties aptitude as measured by the Armed Services Vocational

Aptitude Battery (ASVAB). To ensure that these key
Description: With a limited labor supply, the optimal mechanical positions are staffed with the best people.
utilization of all Air Force personnel becomes continual refinements are made to the personnel system.
increasingly important. The ability to objectively and A methodology to objectively assess individual on-the-job
accurately assess an individual's level of performance on performance within these specialties could provide
the job is critical to many areas of human resource empirical feedback to optimize the refinements and
management. Specifically. in order to evaluate the provide a means for assessing the impact of policy.
validity and efficiency of systems for personnel selection, equipment. and training changes. A method to provide
assignment, training and utilization, effective measures objective feedback on actual job performance in the
of on-the-job performance are necessary. The mechanical mechanical career areas would thus help improve the
career area is a vital part of the Air Force including such capability of the Air Force in operating its highly
diverse specialties as telephone equipment installation, mechanized force. In order to meet these needs, an effort
aircraft maintenance, masonry. and carpentry. Since all is underway to develop an integrated performance
these jobs require a high degree of mechanical assessment methodology applicable to all mechanical
competence, entrance requirements to mechanical career fields. The methodology will consist of a general
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Force Management System

framework of instruments and techniques. and a set of the other subsystems into a user-oriented. interactiv'.
clear-cut decision rules which can be applied to the computer-based. training decisions s sten.
content of each job. The prototype system. if successful.
would be applicable to a full range of functional Utilization: This effort will produce a training decisions
specialties. system that will provide readily available, validated

information to Air Staff and user commands. especially
Utilization: The performance assessment system Air Training Command. on costs and consequences of
developed by this effort will be used to assess individual training decision alternatives under different ctnstiraints.
performance levels in order to evaluate the validity and costs, and personnel utilization palterns. Th,I
efficiency of systems for personnel selection, assignment. benefits are anticipated from the irnplementati . 11
training, and utilization, a system: (a) enhanced mission readiness ,ugh

AFHRL Contact: Suzanne Lipscomb optimizing the mesh of technical training resource', and
AFHRL/MODE overall operational demands. (h) increased training
Brooks AFB TX 78235 efficiency through optimizing the sequence and settings
Autovon 240-3551 in which training occurs. (c) improved personnel

Commercial (512) 530-3551 utilization through development of niethods for analyzing
functional job patterns in relation to optimized training
sequences. (d) increased cost effectiveness of training

thfrough tire formulation of training decisions based on
Title: Development of Prototype. Computer-Based explicit cost and resource consequences. and (e) reduction
Training Decisions System of excessive operational training conitnients through

more a'curate estimation and analvsis of unit capacity to
Description: The objecti,, e of this effort is to develop a train wi hih nieting ongoing mission demands. This

user-oriented, interaeive. conmputer-based s,,stem for effort %%ill be supportive of. but %ill not dupli'ate, a
training resource allocation and training assignm|enit parallel effort by tihe I ogistics aiid Teciical Training

decisions at the orker-task (or task cluster level. Thie Division (if \FltRI. to develop specifications for an
effort will involve the exploratory de.lopinewt of four integrated training svslei for \ir Force on-the-job
subsystems: (a) a task characteristics/task clustering training.

subsvsten to address flit' w hat and hre ot raining. (b)
a field utilization subsvsteni to address the t'oisequenc's
of training decisions in terns of ptrsoni'l assignment .4FHRL Contact: lHendrick A. Ruck
strategies and nission acconiplishnilt. (c) a resource/ \Fli1R./M()IIS

cost/capacity subsystem to assess the resource and Brooks \F'B 'f\ 782.35
capacity constraints and cost tradeoffs of training \ulovorn 2 |-3bt)
decisions, and (d) an integration subsystem to interface Comnmercial (512) 53t-3(i W
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AIR COMBAT TACTICS AND TRAINING THRUST

COMPNENS SUTHRSTSTHRUST

_____________________ OPERATIONAL AIR

AIR ~~~~~COMBAT TRAININGTEI I( \IIF MI h

TitleTRINE DH TTpTranHNDeLnOrGio

Description: ADVoNCpD SIMULAION CNPSfritonwsio

diteonsto Tof TaierDonoptrba strattionia

systemt was undertaken to answer these critivisrns. In
April 1 981. in conj unct ion %itih the irriage 11 conference.

the Desk Top Trainer was demnonst rated to members (if

the conference. The system consisted of off-ite-shielf

computer components in dire hobbycoptraegv
and required noi operator otlier than the trainee. V

Utilization: Representatives of the Air Training
C:ommand (ATC) and the Tactical Air C:ommand (TW.)
agreed that the system design and iniplemenration

answered both criticisms (rmaintainability and
operability). Tihe projectedl utilization has potriitiat

rn pact on all pilot train inrg hot is most applIicabrle at tire

squadron arid flight levels. *11
1l011i1-s"eisit i~ G' raphic I )ispila~ W ow P1ilor

Benefits: It low cost alterrratie to rmonre traditional to I'll~ *ia 1 Makr eietrr,

training inefitiodologies. thre lhesk Topl Tirainer offers a (nI t.-vk *hl Train ter

mjore flexile trainirng s~stenr. Conen andi cotitrid vair he
mra iota ined at ir v level fromn M VW(( M cdo% rr to tihe fl igh t .414FURL C:on met: Maj Ilar' id I. Po. ina rr i

level A itlhou t red ucinrg tli#, resprornsiventess oif tihe s * st vn \111hi1i111111,61

to tire uiser. Tl ow4 cost (if tihe s- tet ailrr% s at \\ illiani, %i1 \Z 8522 1

redurndarncy riot porssibrle % ithi larger hostled s~ str'ir. t to un 171 t~r
C oercial (hit02 11988-11



Technica~l Acel tvemnts

Title: Operational Test arid Evaluation Handbook siimulator acce'ptance'. uittlizat ion. atid ioiifideniie in iI-1g
fo ArcewTrinngDeicstraitnitig pirogramt. (d) iii~estigaiiiit of' ifii reliationrsip~

Desc'ripuion: 'rite Air Force plaits e'xtensivye siminulator caipabhiliPto iii maintagin tlie intenided training program.n
procuremnentIs iii order Inm i a iiii operatrio nal readiness
anid redue t raiing cost s. 'I' liese siminulators w ill be 2. I 1le r iite a pproprilte wleliiiiq uts tol eva taie Ssfse rig
em ployed across [lte entire fl igli tIra iin rg spectrugni. introl fe-alutres suih as file inlst r nibr/operalor gonlso le:
beginining with itndergrad ua Ie Pi lot T ra iing. adaptive training provisionis: s' Nstem iipirabiii% and
continuing through C.ombat C.rew 1'raining. aiid special s " stei training capabilities such as l revze. reset.
culm iinat ing intt le maintlenane of prufictenfcy itt amrcre% au totia ted p laybhack, a ml prerecorde'd dentioitrat ii it
skills. The critIical req u iremntil is t hat I igese simiiula tors
provide a training inediuni that enhances aircre% quality 3. lletermiieiiv il appropriate iiiiiipoiiiioii iif fll-i
w hilec usinrg fei~er rtesou rces titan would he co nsumtied 1) ' ) peraiii ta I Test antd hal nation I ta ii i I irtits (if'
lie aircraft. Si ne sign ificanit I)vpart nienl ofi I )efe nsi disii iina ry skills antd iex~per ience t.

in vestmients depend Onf (lie capabilities (of lhese
simiulators. their trainting effectiveness mnust he 1. Ilb'teriiiie thie resoiurces tnecessary Ili contduct
t horoughlly and accu rately evaluated. It hongh itl( tir O pera tinonal Tests arid halta liii is itt lertits of' pe rsonnitel.
Force plans to coinduct a series oi tests anid evaluatiotis onl hiardware. aitd soi%are.
these dev ices. Ilife itiliodo log ies alrid techiii tes hN % Iticit
tese are to he accoimiplisheid has itot beetn det cmined. Util~izat£ion: Thle researcht resul ts (a) proii~idi %i.ir Force

%'hat can be staed w ithi certainly is titat a leadership %ilh directin itt mtakittg sotiid decisionts itt
mulIt id iscipli nary approach % ill ill' required. At a a I htcaIi itg fhutge ex pe ndi t tres noit a ircre% simui t a tors. a rid
mini mumn. thoroughi tests and eva I at irot %ill include Wb prov ide file itperatIiuotal I ir Fliret-(- uits proprr
considerations oif train inig capabilities and Iran sfer. med ia met itodo logy itt fille plannttinig an itcottinut of' a i rre%
utilization, human engineering, devire rejiabiiy and simiulator test atid e'valuatin i jrugrartis f'or a %ariel. of
maintainabilit,. and life-cvele costs. Knowiledge front file slsemIs.
fields of psychonlogy. edticationt. eniginieerinig. aiid
eco nontics niust bel contbi ned to prov ide a citliesi vi Benefits: Th le pubiisited hiantdboiiok pro ides a
approach. Consequenrtly. a hiandbuook has been prepared standardized guidle ftir Operational Trests arid Vhaluations.
that will do thle following: PlIantin rg a titi requtiired lest procedugre's are onutlinred itt

ternms usalei lby ioperatiiinal nitmand 1 iersuiti'.

1. Determine appropriate methodologies that (can be lipplication of thtese proceduires iwill resilt it? increased
utilized as standards for assessing simulator training efficieiicy and] reliability in -pratitital test antd
effectiveness. The major elements of this effort include evaluation of traintiitg eqtuipmnit. Thle benefis will he
(a) application of alternate definitions of training colst sa vinigs ii i lii' coniduti of thei test anrd i inp1 riixed
effectiveness suitable for various systems. (b selection of reliability arid validit'% ii i ll- tt'sI fi nidings.
measures and techniques that validly and reliably
evaluate levels of individual task performance for both AFRL(ontact: Tlitas If. (;rax

- ' student and instructor/operator personnel (itenis XFIIHI/OC

considered include appropriate statistical analyses. \ liisaH\ 52
sample sizes, sample representativeness. and training aiiinoroi 1_7 t-6501t
criteria selection). Wc investigation of student/instmuctor/ Cuintrc'rial (00l2) 98l8-05,6i
operator/training manager attitudes and their impact on

if



Air (oinbat TIraiing

141144 . i liv,, il rea(IlN hiad ltIvo d 1141 % It44.4 rviic -,

gr44uI P (I id mil i li t4 o I- k iI I~ '.hic %%l v. rv A r4,il 4

I \ per i iii li grow 1) 1 ir(Pij I I w la k I Iva irr , i o lip4.4 I I1\

I lit- F-10rvtl it I I i 4111 l r d ovd ricin e honamI

~~ritcmpare F-lb [litaf 'l'ubule ,toov.

I.i'erplut: ~til4 h Itti ttrIt~ttd 44tltetiiii I nlt i r'('I I t Xl rvvac ca 41 it ' id u i I rl i ii io III

~ litiltr iiI4lr~4t~r~ii~g 4ar~tilI lit- ti\ t1bo Iirilit in li Iai rlitii F-. -t Ii Fu44I I \ 1 iim4 Ili o lititr

litr~~~~~~~ l'iltiii Iraihli V 8-122' F-t ok1j ,

Tlgher F-Aircraft d~Tr rrlurliiig Ii) i, liarra.

%ihe tll ino potng ar air I~vs f ilurth ie vi ~t heI/F-le Sii( v volm ii mi 'a

(liriigh srate oi oiirei task. atd lirtt (liffirt WIt ntls Eolv-iIIvs 'aut

Simlati gorPilot. Tainther (i 444T Flt6 cockpit -ll

im I'T/-1t sira tori pr foma c t lie sar it lirtets s u 4 ie Ii nociitot i arcm a av~ riglelrwt

Il o ealit. Ililee vii t eiolie (liin tai mrtion. illts ins ie e %t I~ ~ Iv1 I fall ;Iltal

the ut-c tF riist ntl gri-ca v1 t' \ Ili( ilt.t tAsk/nt rol-tuits lvrtg u fels\v a d d~ Is~v Ial-i -

t~sti]\ iwi ilt (I, alllit ttiidjljtri I 11s siiie h% Sm lao orrdir.i C m a md \r 1

al defiation oft gi at~ bladders. l or moli t i on \%its not sn mm miliv 4r4.4.tced\ enii v iv

thedt Trie tri8 n p iot i tiirholite i .44411 th is altle jjlrv from il p-a

Nie ofr ' thete pios rin edllsf~iu irh ll Il4441i(- s I a

configura41 tiont o il the ha k ait tre di fee 1 nt IvraiIs ofig

wirialeni .ith r4iilt [sst45 At ins trume t laning ' str.5414
r0dreiii d X iiiite bomb asrt. t ie 4444 il ot %er 14-i

eperirnuidtae gro. te gote ii ie pitsro rials.

rillth~erri h'icfial. gru t~eriene tsk /I he Hila tenc

ciion at nill ta subects hbaaere all ragerent fihtr (oiuuf elrt' ~~a f(:ttla ~t te

expoed achpilo Il al Il~e cndiion il a i i(I - od 1r



Tedlinical Achiieventints

Ps eltologist Deb'Lriefing A-l0
Pilot F~ollowing ASPT Sortie

Utilizatlion: The quaniifica tioni of indiv idnal/u tot sn hseq uetr l evaluated ott i air- to-srirface sort ies itt thet
couin at read iness in ill( air- to-air iask/Tact ical I ir A -1I0. Each student recei ed train inrg utndetr o(t'of fou r

Corrrrrand training and operational units %ill provide for siminnlator con figu rat ions: (a) plat form imnot ion on: g-sci'a
better mneasu res of pilot anrd unit read iness. anrd g-su it off. (b) g -seat arird g- suil onl: pIaitfitr in tmot ion

off: W~ g-sn it on l) (g-su ii ott. g-seat o ff. plait orirt
Benefits: The benefits of improved air combat mnotiont off): arid ((d)' visual ord% (platformn ittofior offl: g-
maneuvering performrance mteasurernrt sy'stems are (a) seat arid g-snit oiff). fIn addition, a group of' studentsa
inicreased reliabil ity in assu rinrg desired t ra ittinrg levelIs nunable to pratice %%caponis deliver ' it th itt S PT. tihus
are achieved. Wb improved capabiliti to optimize trairnirrg provid inrg a partial tonitrol gritup. X titouia ted
efficiency a rid effectiventess ti gro unid or a irbornie per forrn e mri'reasuries oif ea pon s deli ver" scores %ere
dev ices. a rtd (c) ernharnced capabi lit, vto redirect t rai rinrg recoirded itt ft(r AS PT: gort rier ranrge score5 s verv
resou rces i titer to imiiprov e tie produnit otitput or to obtained fromi squadrn weista ponrs officers. I nrfurrt untatel%.
rilec costs. changes iii traintitng oplerationrs during (te tconrse' (if tie'

experirmet preventted the miakinig (if several crucial
AFHRL Contact: W illiam [I. Nelsonr comparisonis. and so tite conclusions that couild bi' draw r

MFIRL/oTA) front the data were limited. The kev finidintgs of thte strtd,
Lrake \FB VZ 85309 ~ were (a) strong evidence that performtantce irnproved

* A ~~~u ilVoi 853-70158 front sortie one to sortie twit in tire simitulla tor. ibut tno

Ctonmt'rtcial (002) 9)35-7058 evidence for this improventent to bi' of diffe're'nt
niagnituide for different groups. (hi) to eidetiia' that
different sinmulator configuarationrs affecited wseaponts
deli very accuracy itt t ire simntulat or. (c) til ev idt'tci t i-

Title: Force Cue Requirements for Air-to-Surface %SPT simulator weapons delivery pretraining resralten .
Weapons Delivery' Simulation an ov'erall improvement in range scores over a group

%s Iicir had otlier ASPT training, bitt til wearponts dt'Iivt'r\
Description: Tih' objective (if this re'searc'h was to practice itt tire ASPtT (because of task and systent c'hanges
e,,altiale 1hit effects oif fotur different simutlator force during ire( experitieti. the '-best'' simtulator grourps
ci ig Itrt figra rations u pont ilie lea rnring of weaponis tortld not be c'lompa red with Itlei control group). (dW littlei
deliver, mntetuvers in thre \dvaiiced Simiulatoir for Pilot average' improvement ill accuracy onl tie range between
Training ( \spTr). artd suzbsequet' transfer of tis suortie's foiur arid si\ itt the dive bomb events (the trainting

* learning to performancte itt tih' A-li0 aircraft. Strident value of titese dive-bomb sorties relative to other
pilots %~ere inifiallv trajited in the ASPT and

13
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AliR (OMIIA'ITRAININC (%N'-(,;JIN(; R&D

lMeilitoitogp Ier irmniaiie e si ~ rvinew lii iliiv\ ti rajow t 1 trho-riiaiit Ii atitlal irtrait .

Ikxclription: \ui iteral i\ aitaks~i. tit data toi-i-ll ptt iiii ll IU RI l ftCtinalt A~ llil~l l \t ll

Comb iat ttnim pi m it iiltt th u ral r lt- ir Io i r FtiituiG

; i , poil-lr 111v Tlifaulhg ti ia ac ( M .ttWliial 'lu: i)a (: t jIg 853irmutu701r18ulie

oa ti \rvinvtio s ici ctlt' i,.ilniil. litu r ti I ir i g Ho . tt-A~* Co mecilg0 2)93 -7
p. iii o' tihat iuntItitiiii (f pr\ Xi)i Irvillie jtigrv~anl

rvtiitni ittitiihrtt from hit( Goo Sticktui latittr (GSH The i~.

GI I i l(I I I IW Ili ttra i t~hing a tca t \ i Com and ttiinujti'rgtia itt Cu iuhlgt Itirentits d 4)r tirr ullagle

a ir cu i mie ern t(t dl i tig pram rallt stk t htt1aut thh11tii! ii iil ~tli

tht-.tiht Coirpor at jti aom 1lrig -ill ltliiiiiia Descrptl ion: irTii lakil l at eqiitt % ituiul~ cre-deliltI

ttii tiii% ntt' nin g atiiil ii ittorte t tun l It u ak ctul~ o itunjl Iithi rt-artmoe i uaI driai i

illan VA i olaio v % ronne . I' l(, ahilab a to ,ilri pilt, i i'iirtoiiln lttlit ju inm lw

rlll i i~ vditjv(fipold\N na U'v ~i Ivmue mg ineains'\wn h efr
It,,I I oil I Ii- - ittt Im r i ii f Ilit, \ I \1 ra t g / s eks Ili ele m ine %d ich a liv-Is iflhe %ii;ial %ardat

in~lome ialon. ife v~oino-i o* i hi -linal %%h l le el I( etal vo b vivv~if.I\ 'rmlale ino i



Tit: Scenlario Requiremiarts frir Simiulated Tactical

4 rund( Att ack Trainlling

Derscriptionr: lire iilijei~riv iii 1w. rev4aruli is. Ii dlefine.

iil ii l( aii ialiaii thosie aspect., il th F-10 tactical
gru rid attIack rri.imI Iin iIi rai ir e ef It -I iv s'imulgated inl
lire \ainiiil Srimulatorr fur I'iiri Trairillg. Thei techical

appirorachi i to) ilrviriij alteriaie ci eariti, lit ic

ritical traininrg Iactirs arid itnimsiont veerils ( anl hie

mraipulratedi ill a s %temratic fasionir. Expeirienceid tacicial
fighter/at lurk pilots % ill hi used as subijr. ill a vories of
expierimenitts using aitrrnative srirrariir rind iglrralrni.
I nitial researcli %nill cicnenttrat, ol 1 i11.,art -iask i-nlarios
(iif\ israi target area pernet ratioti. attack, arid egre-. ls

asqwt(it' mfiission planiiiing. ineapuri s~stemr ioperatin.
and tacis mdctiiiri miier fil- ie n's intriri ill hei
studied tri ideniilte skills %i huh ranill he rianied hI\
simtulutiir traiitinlg Ili high tlireat siriiarioo .

I'llilizo lion: Tbij resulits (if tis resea rch should imnpart
suin latrir design andr foriitrement dvrisiii, for futuire

'isrial Sierlill Simt edti fighiner/attaik aircraft sittulatrirs. The results shoruld also

Fln-I i lgihlt impact thle gui iriipttit and rialutat inn of' tact ics hi
piroi di ng a test liedf fu(r ettpiriraf listing a, anl adjunct toi
Ifileirret iraI model than iptiatimis arid sprecial exercises.

till- co int er-gentera rIId imnager% rdispla,, capnalilit iv.. iii

tire U~Ianrenl Sionulaltor fur IPilmi Traininig ( k\Ml). Tihe
range oif flight tasks anid till- I k pe. (if' % istial ties %s il I I It
ex panrded itt a sertes (if pa ramtri c e i m enet ts. I ri
add(itionit) the lis (ifs gil'i( \SIT. liii digital imrage

genrerationn ~~stervn oi' Iliv 1 13-1 aircraft Sitfilni "ill lit-
usedri t stiff].\ irtiriasrh rdetail capiavil\iti tt ai'lertatiii nor10

Ut filizalin: Ther ri-sitnt (if' them-u studgies. %nill imipact tihe
dersign of' v sul 'reines rhriil 1 iIf to slijiirt traitinig

riveers inl 'aririus t' esrof lwii-lvivI flight. 'Ilii data cild
li ire tsuu %i simurnlatrir \.~stie i sigrters tri SOt

%nill pror idi dlatat regarrditng theirole nit ariin. t pus oif' '

v istnil ruin. for 1iircepi i t ruvn ii. mtio n. and suirface

firiewrtio ~t*% cmiii rg all lit this iifhiritori.
vfferi ii. illlatiin cairahi litii. ram lot piroducedh for
simultnaitio traininig (itim n-hi ilI flight tasks.

\trtmniirr 17 t-l.-Oll I ltack \ istial Suell
4 nnnrcia (M1t2) 9)88.l16Y6r
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Air Combant T'rii ng

Mechi smiij.i fir enilaoiig pilotl skills I br thoii secis of' ra , iiuhi (( HI). (i) the tranisfer rat io (if tie l-Pi Stores

tacliial iion~ii, v hich art- miruuik (iil.% e\Ijviriiini' ill Conitiroil I'aiel Simiuilationi toi thei \d~ auiid Simoilatiir fiir

,iiiual ilimilal. \ dramuatic inreiase li miissioni reainvsliuis Vilo raiiiiig F-l(i coirtigiraio 1 an1di. (c) thireat

posbe Wiliiiuahll l\ te ellieit (if enihiaiid piuilot skill assessoiiuiI sirait-gies l'ur liglier piilots at thei ievri'I

Call bie v~aluaited relai~lu toi vitinig moiidels of force raiigvs at \eilis kFII. MIajor Comm~iuandsl.M (('iU )\15 ) van

I-l i uees. list-I lhe restI s i id irei I % i ti lie- v% aluat ionj ill

tiiiiiini 1uitrli~elrainitig S~ SI V1IIs iA IId 4 a iiliset- lit
.unii. ~:flIUC: l~ixalithi Iartii .ultuare deilijii as a ihirt inpulit ii ir trautili

AiIliaiu. \lHB V 85 221

Commiterial (6it2 ) 988056I

Title: Micriueomhuter-BaN.d Spi-rial Fui omeiii
Traiing

flcxcription: \ it iftirt ..is tiilerma~ to eaaimin iii. T Uitlet: B- 52 / (> 135 W ea pitii SI st ni Traini r
iapailities iiil vI'lvijnviss of trainuing airiri''% tasks Opiraiial Test mrid E~aluaiii
andii prts (if' airi'% till trainers cistinig ill
pirogrammitabile c'oloir graphics. disls a.\. dit n It\ De Iiscripinu: \ B-52 \ tvapion S.\,ti'i 'raier-i (A T ~I)
ltiuriiproviessir. \ ariouu hiardu~are antI oftlarv e\Iiectel it, bei 1iroi~e iit s each opetrautinal B1-521 /11
imimioi airit- ,u itdir s.tud\l Ili detterinii traii,.ter (it toiuitii . lofr kill milliut'uaru trauitio. lIt addiitut.

raining. ciontroil straligit's. and task itilizatii s.utiuriuu liii loiiiruul % i ll rvriu'uu'a ; modeul A -'I. ano 11 titdi-
op~ttiizatuion for i'uulititr-aidedtwill rid u'irruir-mrariagied A~SI'. ani t K-135 A'~ST ti suppiort the' 11uutithial 4 re'%

iniriotml rinloiv.riniiirtrrirt t Schoo prtrams. h H.is istelril-,i simla tr

I tilizatin: 'I'lis %%iirk %% ill deli tit, (it) 1he on turiu I V\ ertIis' ton e it I a itig Irai i g, ef Iect i\ t'rw,s. 'Ih isI
strateies~i' tiat irstruuilur Ii;!ois list- molist u'tfi'riiwl ir iii'. ilt coluuisl tiliuil oil ciurruiculum irtlugratuitl. lilt.

lotiu OpIjeratles Iraiiiig

SI ,.em in ru~en It% %licrojtriii'-or-



On-(iig R&D

H1-52 B1einwg Rfleueled It% a lK4 135

de% eIopmnrr i of' a test planI. an t1( I it speci fica I ion of' a dat a illle: Assessmnt i of Aork Iitid and1( Pred ic Iiot of

base that % as t hent developed 1) AFIJRL. vhe f~irst phiase Performance by Combhined Ps,.clopli~vsiological aitif

'il[ be to assess \XMT effect iveniess for skill acqu isitionl Beh av ioralI Techiques
It% mnitloring the impact oif lite AST progra 0) oil

instructor evaluat ions of studenit performance. training Dlescription: Ili~ siological mteasu res (it pilot at tention
eveiit accomnplishiment. and( chieck ride results. The test and)( uorkload are it) hel de~ eloped. T'hese rtreasurv u ill
plait has provisions for program inodificat ions based onl ult inatel\ be used ill contjucttion %it h fieliaioral
these test results. The second phase %ill beto t valuate mteastures of* pilot at tent ion and task di ffitu lt. ill order to

skill mainitentance potential ini an it perat ioralI optintall\ structutre Hiight imu1011at ion train inrg progra is
en vironmentt. Finall, the natutre of skill acquisit ioni and anid equipmet. On()e initial object i~e has beenl toestafilisir
reacquisi ionl will bel investigated usinrg thle perf'ormnice laborator~ ,\iricedture's f'or hianrdling tOle large qtati ties if'

measuremnit capabilities of tlie AST. data inlmf ed iii ps~c ioplr.\sin logiia I resea rchI anid enisur

thrat all ciitntiiteits of' thre tomipfiter laliorator% \%ere
Utilization: This research is designed to) ma\iinize th li fintctitiing properl.\ 'Illre \ariables iof' heart rate. skilli
trainintg potenttial of tlite \XS'l and to evaluate its imipact condtuctanice. respirat iont rate. ptilse transit t imne. cort cal

* ~oit Skill mainitenance and skill avihisit ion. Thlis simiulator e~okeil piotetiials. and v e' \v ti neirt lra~ not ber

shtould ti iel% be a miajor part of thre oiverall trairiiig imtestigated siririltairetusl.\ iii pr iius, research.

program at thel Strategic \ir Command. settitd mra jor ithjecti~ e of Irlis stilld' is tol itr~estigat. lt1.
iterrelatimtiships (if' these %ariafiles ' itlr eatr tttlii'r anid

* .4F1R1, Contact: Robert 'r. \uoflihte er kit hr perftirmniate oin bhla~iorail infrmiat iiin prve tiig
.\FIII,/o'lA(;o tasks. \ simrplifit-d lalbtrattr% flight simttlatioii pitaides

%illiams \FB V/ 85221 lie( beltaaitiral task %h iitl is beinig used to stnd\ lite
Aiitov'olt 17 l-l501 \ariotis lhrsitilugical a ariafilis. levart rate. skill

CommnercialI (00t2) 988-(u501



Air Com~lbat Irai ii ig

1t'toltocianii. re'spiraioil rait. andoi lm 1 iii~'rao.il timeni art' Tiutu li es Irau nimg Re't'irchi
binlg .Iiitild a, inidicators ol'tiooiotii aroutsal. Thei
tortital f.'(ikt'il puotenitial, ar related toatiet'iiial fill- Dscription: Thiree' sigijficn v lpn ocre l

anahrt'vi.\o' iuiviuaine~rnivi. fi-av oftov rinn e-rh Thett liIiirt'l i

litc design f~ora iirott oitrbs ' -'sitit for ira iriig
17iiiitortn: Thei meit'irt' (ii arousal (heart rate. skini attack iiiissjoii planin~iig skills. Th'le dev'igii. calledi

it'otl'.t'itnit ill ( lit, task. IUso. Itot i flit- tart'. arid late interdict ion strike' tact ics unde'r ('itiim is of' %istial
t'totptuti'ttf of i' the tcrtical evokedl resptonse .ar. %%l ilt pt'letrationi( itfargt't aitatk.'Tile s'.stt' uses attual REDt

task tlilfitot t% aind performiainte. \ssessmtenit of hioto1ati Ft.G steiaritis as ptroblemis. \ iri-t-res* plais art- intijt
pertirmrine has tecorite more dif'ficuilt as tlit- coi'ititjth % % ia ili' H blt' mettnu prt's.iliati 'A hirli roiitaios a li'i of,
of' intii-miat'Iiie s '.sttits has ictreast'd. 'rnte point, las I lie- critical t'ltieoos of' fte at tack plait as dt'terti md inl
beet'n reatchedl A' herte belia' iiiral researchi muist sttep bt''.ond conisultat ion m. illi grondt at tack i iiftrutltirs ai tiht F~ighter

flte limits imiposedl b\ ittaiio~lg belaia'or ill termls of, A apttns Sch'lool atl Nellis \113. Ini atdditioni. flit- mleiii
mtotor response's till\ lI s.\clioplti siological assessmntiof' ti tainis perf'oroiaio m ieasurtemlet frtot ines for dsst'ssiiig
flie- infttrnial statt ' the flt'iperatoir shlo'.s priimiste tif' thlt ie'.s kntov edgt oif th liipt'ratiitis t'i'irlil ttt'

pro'.iding flit' toils Ii takte t Iiis stt'p. B1 t'titi oig Initiruoittal 't'dhai'k is utrited osi rig intfoirmiat ittn
bt'hav.ioral anid p5s iiitplisiological asstessmen'rts. a moture abiout fiIt-' ad'. itiages aid disatl'aiitages itf possible '.alot's
('iitlprt'ilisi '.t prof'il oif' It ttati performtanite sholt d (i' eati t'ltmntt. Thiiis intfiirtii tt is based tin artoal
temetrge. 'This shtould pet'riit at grt'ater i idt'rstantdintg of* perfitritaiti'es against targt'ts at REtD Fl. \( ;. Feedbac'k is
flit' intidititis tiilt'r '.. ticlt 1 erfitrrtaiwci deteritorates arid aui toliia tical -% generatt'd i n t It' fti (ot' stotred.
sitootil point to t raiing tt''iliniqies anid trainting ttoiprt'siripitie i'otiiitits uhich ftlit- airire.' ma'. is(t'-
t'quiipmien t cotnfigu rat ionis fiat %%' ill ma~ iii pilioi rt'souires iii imipo'.e tOltt plani. lit ifs prt'stent f'ortit.
perftirmiaiict. 'I' I\B lids limtited graiphit's t'apabilitN and thetrefore

tantitt displa\ irnformiationi \ istuall, about threat
A flRt Co(nt~act: 'Thotmias MI. I oiigriigt' co\.t'rages. \. projt'i'tt map is itirretit ' its ot l dispa\ (if'

A hliatus \[*If VZ 8.122 1 ltartt'~are .iitd] sotl'.Nart' are beitig privorel ti sigiiciaiti'

\iiti'oii 17 1-6501i t'paodIit'I Ol F 1 \C L O tct'cpt i ti'peratiolis ill tie'grapiits
Commentirial (WOt2 I88.hIi' areai. Thle immtte'tiatt' use' of tiiis s~ist en is ti prepare



(hI-G;(ing Ri&D

aircre~as for REI) FL G emi'rcis.es ha shiarpein g thewir
kioo~ ledge of' flit- operat tonal eoiaironinerr aiid their

proposedl at taiL ila s. I lo~ever. s ice [lit- sa St cur %Ail[
collect data onl the tact ics plannfinig process as \%(-ll as
providinig practice arid iristrui joal feedback to [i.

airc-reass. it %~ill also be ofl value ill anis~iririg iriptirtat

part-task research quest buis. The second area of'
sigiic ant development d uring F't81 has been flit-
modelinrg of a ri actual elect ron ics aarfa re range at N ellis
AFl~B for operatimoial u se ill tliv* \d a ced Sionidaltor for
pilot Tlraining. Thei range provides for tflit, displaN andh
opera tion of tflie- major air defhense thIireats associa ted Witlli
fora~arri elenientts il ri te region of t lie- Forward Edge of' 0
the Battle Area. Thel( range %~as specifically created inl
oirder toi support anl A -10 t ra isfer-ol -ftrai ig sitrid

planiined for FN82. Aside fromi its int ended uise for the

planiined t ra rtsfer studyv. filie dev'elopmnrit work ini i tself
has been sign ificanlt ill thI at it h as provided a hiigh degree
of opera tir/ex peri mnen ter cotol over all releant aspects

of tlire tactical grond 1( at tack en vi ronmien t. As such, it
provides a realistic. hiigly cotrolled environmient it:

Ihic flit- acqu isitin iof selectedl tact ical skills c-anl Il T ACLAB
sistemna tirall% iiiaestigated. A third area if research has
ioianlved anl initial irtolvemnjt a i ti a .\ '%1AIER
motidel for air iiunbat. T1 \C BR \\N LEB. a \;ilii-d, -en.
derision-logic miathi tiodel of air combat. Asas osed during \dvanrced Siminulator for P1ilot Trainiiing a isual
F1 81 ton valuate t lie effects of visual sa stemi resoiftion. ena1iroi oer alter anl actual tactical range comnplex has
target contrast. arid] field of %va onl flt ltoprigritpi 'if one proa ided tflit- capahi lit\ for coniduct inig con troilled
versus one a nd t% %si ersus one air iorrr at errgag%.ie nt s. t ra iisfer-of- tra ii rg stuLd ies unider r'a list ic simui rla ted
'Tln resuil s t iurs far Wsill have direct imtpact onl threat conidit ionrs. These developments have also givenl
specificat ions for sirrtilator, itn lIn ris(( for air corinla tflie- necessar\ (degree of e\1 ieri riettal ruonil over f lie-
rainiorg. Te colinputer moideliorg effort has been coridit ions affect inrg t lie aciluisiltion of' tartical aircea

ext reniel ' % ridmati e fromt tlie- St aord lxin io f efficieri i. skills. Secrond. the lise- of coimiiput er model inrg has a I Inased
addressing tlire imipliedh impacts of alte'rnante enginevering research to riroe WeII inito tdie area of' air-to-air combat
des igni decisions (lii fit- rnapahi lit of a fl ighlt simoruIa tor to bteen efore a i actiia I on -site simui Llatonr ca pabhility b ecamne
s ii piirl cert ain tyvpes of task pe'rforrnrce. The results of ava iIabIle toi do sot. I oriti ed oise (if' comfrpri ter tilodel inrg
T \C BR \A L ER %sill alsoi have sign ificanti i mpac onl Ire promises t ii afford a mo lre efficienit \%a\ tit coriducet mouchi
desigo in nflie- visual sa stemi for flit- M iIRI. ( oniIa t of' thle resea rch int o thlose areas %shere t rad it ionial formais of
Mntissiort T rainier. N\e% efforts inivolvi ig t[lie use of T \C expjetiritenrtalI cotoli are- di fficulIt a ti(l % here resources toi

BR A L~IER are- ill tflit- laoit iirg stages. These efforts %sill suipporrt ex "' eriet al Istunilies are- oftert pro libitiiye. Sptin -
iria oh e specific mnipulat ion (if BR \\X LER's tills involving the( application iif Iiie TV: BIR aWTEH

- 1 *'Iwh~~iitral'' andh **decisin process'' variables iii iorder tii mittdel to tflie- area (i' aircr-As perfrrnice mieasuiremenit
*deteri'nre f lit- svtisitii a \t (if air coimibat tir piloit variatiirr alsor appear likel~ '. Perhaps most irtportari over flire past

in t heuse areas, a isa, beinrg virisidered is tlir- feasibhility of acar h as been t lii' s urk iii itiaitrd inl it learea (if' part- task or
it egratiig sorme ftorim onf 'r a R a\'A' I.ER Wsitlli thie special funcrt ioni t rai tiers. Produrct s suicl as T CA :.aB

ri-srmw ail feedb Fack logic (if flit ir Comb at hTllii piaii rrrla11tefc

Manenaerirrg lisirutnieita un rage facilit ies. Tire initet t raininrg those critical tactical skills as Iicli art' essetitiall.\
asuu d lie, tin hirmtide finr more rhiagnruist ii fetedback thart Is roilt ill nr atnre.

* tta~crru'rl I a' ailable. T \C R \%X LEN is hieing conrsidered
too as a ponssibtle basis for d ''coovv'pttal* trai iter for air A FURL Coninci: Rotnald HIurgheis
twit bat tact ics iraiiig anid thai u'Ipraufr t. a l I/AI TT

Willianis Wit aV 85221I
I I lifiinlion: 'A rk its r flit, past ' %'a r has airrtil is I i art t mann 17 WW-1i(I
seve'ral imnpoirtanr t ihiorg,. First. f lie- titrfiginrat on (if th Com trnmercial (00)2) 9)22-656I
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TI'ilt*u lsru.Itlr/Olleralhr Siliu, IDesigii lplirljoir 11,4. (i ili'liriiral 'aujipiiri tiai,,ri, crrioliik

idi*~ liip anl %alitdate hr-i rrtivir/(liraiir Sialio 4(10S(l ) I lRL (:i,,IoIf: \1 uliiir F.. Atio
d.e.igr vriti-ria I'or \ir Force lli''lii s'imulatoirs. Thew.~ 1.11 I IM )T
qlv.rgnrin-ii-na %%ill be Iires.irif-d ilall IO S Deisignrli A il-liar- II \FB V11221I
i d m Ill jirit, besi vsl, isin iat-, ill It I S sli da rdsi junr Io Il IiI T I 1-O)Ihi

1iri uise- r w ill roil di ltsigir recommendi-riationrs Ciiinriijal (1)(12) 988m- 11
basd , itij a~ailalplv inriiiriaiiiii. ks iii' dlata becoiimer

~ia~ailab iliritiii ile '%i,l or fonrmal repoirts. ilie Cuid

trrioilia,is %%ill lit, jgvniir it suiar\r ol' all a~ailall THIt.: Air Fotrcet S k iIIk Ml4iInleiviic a i(Id

Iiiiuairr factors itifiiriraliii %%hich bears (ii fill, hisign (if Reuacquisiioni Iraiiig Ree- lear~ P~rogrami (Projet

It)S il general. AX ill, Irlis IbasIir,,. sublst-qri-nir 44-llrs S A I
%ill uuld ts- Iliii,- ii lie IOSt riri nriroeis iIirIr liiri

ailaik ,imuilim iiii . ,i'i Iilloi%il bi a similar airaI~sis lDescripflitir: Inijei SXil U~T (Skill- XLMrairnr,,,ii aodi
fuor rriolii-ireu~ siraii-gic lri~r- simrillagirs. IHiaiqiiiiurI Traiinrg) hias lin designed- lit deil l

Xsr,,dl % %as jllijiuaiid to, lim- stgali alii-rnai~t control procu resli- \hich %ill permuit th li- ir Forcei toi riiagraigi

I-% iist* in iiconjuinctionr % iii lOS iivracijv iri1 iaiill~ii r4rg proiilliii to ro%\ (if

calilit ra. rtlb (( II) iiisjIa.\.. Tlii cooirris are (at) aii'It~ialii aircrv\\ ril-iiir riaij, a? ririrmni ciii.
iioiiihi pallill. (bi) lighiri-ri. and, (r) rri -rjic kiu Iiiar,. This iljeiix %ill lit- acivi- uil iriiigl th liiidnlil\

ilila\ 1li-,igris. ,- . III udisjula.s jiik~l, (at) %%iapiiils i-lirinan~ ivalioaiir of1 P~nrject SM WTI iriiiliiulig%
liuailri. (bi) airirahl ri-piusmiir ng or it ria iganrli F imap. Phiasi- II - idil'i aiior anud iluliiiion~r of rritial l\ ig,
ailld (r) vierilg alliliihlaimric ulala toi ullargi airiralu! skills andl i il e evloiiiin d u

1  
i t of bjeiti~v

ajrfii-lil piarameteiirs auni coiiunaiis. I ispla \s haim- leit--i 1iruuiiilii no luir rrra-.iri rg £ liurii I41a-- 11 -
pirigrainvil andu Ilie- uurrinds are uulliralirrial: lala ria,,ririrm iof thei ru-ivilliiiiiil riiiiir iadiiri,- -kill-
iiilli-iotr %0 il ciiirrriill I i-iurii-er 19'81 . at, il ornii n ill ildirai ofI liciodsul ifl no4 and rg:ir

l'la-u I\ -v~iuarr iirmi iiiliv u-ouiu-r- f aliu-ro,,i
XX lj~i-dii-re-tlt. o i n t \ir ForcvI\a, \ fr-eeuc ( ,d ' i~gdl~ i.gi~ 4 4~i~,14 Ai

1
fih ai

Itride l iti huh iinfioinaiutn abuti the adi ,.ililit ' ofi riaiiqisiiiin (itl lit-ui iriicial skill, ltnujecr SMi WT~ usa-
erriirltss appiroaiches toi lrai 1111g. OlIe ri-siji s did4 Iirov di-
guidlancet (il te list- of' t l'rt-t-i feat on duirin riIlit
atqulisitti ii of' tlroiuiis coiiniiol tasks stili as I Ii-
.ippFroai-li to laning. IiThe lrt-ezi hevalutre is sjn,1 l~ ' \ th
stoppinrg ohf' te simiulatour scenti, at ari desired f'ro-. i

image. Ilasicall '. tile freezet Auas vie~u-I as -auersivi- anid
as corriribltiig sigrrilfiuarilu% io Ilie diffiuhi 0\ 1
pe-nrfori i g Ii- It vask. \\ lii- alI a g ross lvelI oif a ita I \si s. it,
l1st- oh' frei rall iti o imeasu rall effeci (1114 Ito3 o III

Flerl'ormrarc: at i liv It'.I ofi 1)ilii rotir nl re-sponises I lit

list, Oh In-e f'riee retii',-dill per1 Nfiormrances thai iii arl\ .I
ut-nt less smo~th IiIa,, ths (r~i' iii a reez- contronl grotipn
lheltul too %%is significat iln its ist- iii a proibe
Itttrimiqut as anl allerrai'.- toi the- ir t radliiuial

I Wiualion : AX ior ill hie anial. sis iif IHIS ut-sigii
reljiiril- is illI imlpact the ulesigr iloh hitirt, lOSs. The
ri-sult- udllr ese- stuielis are nof' immediate itinesi ariui
%airi to it lit-pl i-iI' or Simurlaitir I'riciuretrre. Silit,
stith ias Itiat (it, Iln- inilrtiuiiiiiial list- (if' Iwrez ti-i- ialir,-

%ill loItii it uers ofi -uiiilaiiir. 1g.. I h \ir Irairlirg Xir Fire- Pt iloti Irairter
Comrmrrand andI t laliial Xir Comm~rnandu. inl miakirig hirnviiir O)pt-nor Siaiior

5.2
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Air Cre% Mis'sioii Readiiiess

iiiiaiedill 1n9'78 ill response to) an Air Fo rc Iireci rd d mngrs liass th ef~el s of curren and

ilf Operatins. Plans. and Headinviss research requirement upijcomni g t ralinin g min' ods aind eq uipmnit aind toi gii di
and( %iili participalion bi lie Strategic Air Command and inl theii'fiii-tumiing of liture traininig pirograms~ to
Ilii' larijeal %ir Comimanid. Since [lien. tlie TIactical kir maxiiz/e thie gain inl kir Virrciiombiat vapaliit per lillil
Cotmmand program has comp~leted Phase I andi Phase 11 of training reson ries used.
ri'searvIi. Th)is %oirk has focused onl air-io-surf'ace %%vapoii
deli vprN and( air-to-air 'ombn atI tasks andii skills. Hesea nii .1 RL Con faci: ( % iii I idle ria le
is lii progress iio develop a cunipreliensive set of' measures \ El1i i ( T11
andiil i l fking skills ithat call lie- riade ill f'ligl. iii illiamii hXll V 8522 1

umeasuremnirt priocedlures. The F-1I. F-I.. and( k-11 C (oni nirial (011 2) 9188 i6'5ti

aircraf'i s~sienms are beinig studied ill Ili(- dexeliinit iif'
fie1se nmleasu res. Tlhe. St ral egii \i r Cootmmiandl resea ri I Titlet: Enmergi Ma nagementl Deisioni MakLing

prograin Phlase I has focused (it [tie B1-52 lIt)% altitude
liombI run emphio ilg tie miajoir %siapoim deli~er% moiiies. Ikst'riptin Piflits' alilit\ it) make' \eilf'iii cnlo
hmnal~sis uif radar na~igai ion -Avapoin ilel i~er aiiurac\ deicisions m~ill Ilie i n~est gated. 'Illii idecisionl liriiii's oit

has iwe comtplefed. as %#-e]f as a si id *ilesiribing the interest iiioiihs tiliing of' turns. acce lerationi. 'i. a
performance (if' thle Electronic \X~ arfare b )ffier. Measures opposed to linie cooltril ii pis such as stik aiilInd i ibroi
of* aircraf'i comnimander amit cipilot pe'ornance are being ioipujls. Thel; e~peri menial task is at Flight I )eiisiiml-

di'~eloped ithroughi ama sis (if' (lie- apiproachi anid lauding Mlakinig lissessiniii Task WElMT). Ili l) D. gi~ en tile
amid in-flight refimelinig tasks. Skill imasreint efforts situaiiiin iif' anl airplanei f'riieii ill altiide. [lit- subiject I

%itfIt lii' B1-2 ire% memi have i'ni 1,lined e~isiing in-flighit reqimireid if) haiidle at \4hiiile ihiroughi a series ill iliscreli,
and simulaiiir irainimg performaince ifaia. Cooriniaion il movs, Like aii airplane. the II VV %eihi is silscei~iile
lie Taoicial \ir Coinid Phfase Ill i'ffiins anid Strategii iio speed/acielerai ion liss dlime t) piarasiti drag aiid
h ir I ommand lifase II iff'orishm fiv'feeiidela~ "i'd. lit miiid- ioiiiimed idrag. Thiis tiinig. iif cou rse. changes. aiiil

vr h rnimpaf ivsigator firithis programidepartedl. uniloiaded aciele-rat iiii is crii ival ito gioid task ierfiiriamiie.

e'ior insent lost on itieried it) figher prioiin"i% shun-rinr Thei re-searifi pi'rred tio ilai has relateid El) \i
effuiris. \i tili- presemnt iimeu. thle iiiial SM \Hl pilami is uenf'ormamiii' toi uiapims deliu'r\ perfoirmance ill [fit-
miluder ri'vie% b% ido- mie% princiipal iiiwsiigaiiur adi the hdxanced Siimlaiir fuor Pilot Tra'imiiig ( \SPT). For io
researili staff. grips oif' F-I t T-cmorse stileis. FIT 'It 1 erforouanci'

%as refaied io pe'ormnua iii'i a ''tirkv'\ shmuct' ill hSf'f.
Utlilization: Skill measureiemi pricedlures di'vil,1uid bi% Si mulaii;i ( FmilEl VF %serne iimiiarii usinig a speiaker aiii
P~roject SMI \hT %till lie- useid lit hir Force Inamimig rauk -orulir iiirrelai iin iiiiff ici'n t. Thei average
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o s#-archier Correlating Fl ightl
I )e'eisioni-M~akL ing A ssessin'ee

correlation for [he two groups was .85. showing a strong i lization: nhe -Sperformniace Nleasureiiiewn SMtein
rela tionsheip between (contIrol decision performniarce as % ill pros ide t he N1 ii ar% i rIi ft ( oneinianid % ith the
measured by F~IAT arid simulator weapons delivery invn foiler qua ut i tatl 1 ye' asse'ssinrg the training
performnce. Of'~ii~ i1-. aiTcreM training. \s a preitot~;)e.

lie s ~te'ii will aid ie t[lie- funrctieiral specificat ion (if'
Utilization: Tiee results of this effort %~ill be used for mceasuremient s.%stemns for future aircraft. Thei s~ stelin
iden tifyinrg pilot skills and abilities aried for developmrien t sh ould he of' special interest to ti le Ni r Train inrg
of non-real-timne training aids. C ormmiarnd ire iden tf irig mneasuremrent requireneen ts for

taiiker/raesprt/eoinber trainciing.
AFHRL Contact: Jeosephe l)e Meaio

:%FIRI./OT(;T AFHRL Contact:- Ronald Hughes
Williams AFB VZ 85221, XFllRu.oT(
Autovori 17 t-0501 Williams XFB VZ 8522 1
Commiercial 988-2011. Ext 0501 kutovoc I-, 161

Cotmmne'rcialI (0012) 4188.(056 1

Title: Automated Performance Measurement System
C-5 Aircraft

Description: l)evelopmerit of a prototype. autoniated C~ M
performance- measurement system for 'an operational W S

* 1flight training simiulator continued. The svstem for tireA
C5 aircraft is to be shipped to Altnis .%FB in Novemnber .2 C S .e.

1981. and( beginning in F'ebruiary 19e82. a 2-%e'ar
evaluation of the sv'sterr % ill he in itia ted. Foll'irn irg
comicplet ion of thle simiu latoir rieasu remeinet svste n. a A1

companion airborne' mreasurenet systemt ill e' ,000

developed and integrated wihr ire simulator system. The

performances measured both ire thre simulator arid in the

aircraft. comeparisouns which sheoulId great ly favilitae
answe'ring c'ritic'al traresfe'r-uf-trainirig questionst
concerning aircrew training devie effe'tive'ness.5t
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* huile: I10411 Eoc N1,iieit1 Paiicrns~ mod44 Scasiniiag

A Ego rilims#i,
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Air Comnbat Traliing

Pi l in Com111bat Enfgageri i Iau i

t;

Title: Pilot Perfonrmncewt and Stress Title: Phase I FOT&E of file A-10 Operational Flight

Trainer
Descriplti: Bioclivrinival mieasures of' pilot s rvss "r
tdken ini imont1iictiooiii i I ith1tiiegradiate Pilot Trainiung Description: \ flls-oui for oiperat ional test arid

and \- If) aircrafti surf'ace attack Irailling. Thie resolts evaluation (F('l& ) is widersa~ *t\o( prov ide anl

established (aI) tiat there is a conisistent relatjonisfi p i iiiepeiideiut assessment of' I lie opierat jorial effectiveness

betsse'eri insitoctor pilot techniques aii(I student pilot of lie *\00t perational Flight I'Ira irier ((O)FT) f'or t ra in ing
stress. (bi) that stress inicidet-o to \- III sorl'ace attack pilots ito perb'ooi operationial \-WI( aircraft tasks. The

simulator f raining is not sigoificant. d iifferent from tllort is being conducted in cooperation %it III( th ir

stress observed in tflie- aircraft. (c) t hat the establish merit Force Test and Evaluatiori Center and ibe Tactical \ ir

of' compeene toii ll sirtihator arid aircrafti tasks is (:orniarid.

associated ,s ti measurable changes ini bioclivinical
substrates, and Wd) that v~periernced pilots e~hiibit a Utilization: Thle effort ssill help deterine flie- tilit'l of

pirrooirmed stress response m ben exposed ito high t hireat/ tflit, %-I() OFT in training operational \-1I0 tasks.
hiighi sork load tactical simulator scenarios.

AFHRL C;onftact: Bsron J. Pierce

Biocl-ieitcal mteasures of' stress a id at citmi % crc taken xFImuIo~t ;
fiilloin rg i ri-Ilighi rmtergeriiies arid precaut iiriaries in] 'I'- \Xillhams \ FB V 8.)221I
37 andl Ti-38 aircraft. Biochiemiical data are- being ariakszed \tovoriIT165
usinrg hiigh pressure gas chromra t rgra pliv.. 1 Iso. a second CommnerciaI (00 2 ) 98 - 1

- ~line of research is euarn irtirg variat inn iii blicherial
* ~response meer flte course of tlitdergraduate Pilot RMT

* . *I'raiining. Research %as formal lt co-monitored ss it EWSAT~

IS VF School (if' \rospare Miedicille.
COCKPIT
TRAINEE

Utilization: These results provide validatio of' flteS
COMPUTER -e ffecet i 'tess if ad sanrced sinor ulatim i ra in iorg for elicnit inrg AREA OFTEWS

NSTRUCTOR

realist ir stress levels. STATION ,

.FIIRI, Contact: Jlosephi C. DeTRICA

liiI ovori 171-0501
CommiercialI (002) 988-6r5 1

.)6



0ii-Going RI&D

'Uille: AX-1 Comb~,i~at Senarito IDeieloppminia amid
Evaluaiiowi Liii Altituade Simnulaliomi Trainig O ilization: le elliirt miill lIl di'ter,;. ie wttlilti oi

hill iioni ,iioilwiors inii raining lo%% jiiju- tL.k,.Tl'hv
Descriptiona: Thfis vi'lort i%as dlesignied lo examnie do. resiilt %%ill bie direil~ applicable ti X-1 Ittraining ulaii
l'easiliilit " %i ( i o i g supiplemietal~ Basic At tack ii'eiiiopiiieiit.
'lanemuers adi Lim level Navigatiiii training using the .41IRft (Ctnct: lIt *ron .1. liieriv
\d ajiced Siiulaiir for I'ihii Traiing \- Ill aircrafti \FllBl/0O'l(
ioiifigtimin .Speiifiiall%. thie risiarch %%ill assess [lite A\ hiatus \1:1 VZ 8522 1
effect such training has onu studenti airbo~rnie \1itimoii I-, 1-05hfl
Fierloriatiais. I )ata collect ion fior tis effort has beeii I iiuinieriial (00t2)I 188-().)i 1
compi~leted andi atual~sis iif these data is near comipletioni.

I reti iiI ligri



COMPONENTS SUTRSSTHRUST
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* ~ ~~~~~ OPRAIOA UNMIJT DISPA NN~O-(ON

Tite:Meaurmen o iflilr Elctonc ~rfre iai'als ben i ANrD i Iesjcfrtio rr
Officer Performance r~OdB Tinmoei taIB'i\S' sei.[RINN
Desripio; (urr~r I etlios fr cor rg Eectro in .MISI cna: TomsKl o
coutemesurs EC) atiit duinTR-AINotEsR TECIHNOLOGY

"taei TrVAiNing RIUAnges COCPS )do otpode' lirs\I\852
m "nngu SIMUAurON foQURNT Feedac anAranngRCREWo .7l(r

TilMeasure en of nlgh lectrnritic Warfare ( ) fierefo an. Tle -lbeen ku CoirnOw ~iicsartin T ra g

Thfice t efmnest ;Iodcto moel (oT a( 'Il )RF\ 1\. reele tha mesue sch R rr

asunrmeason tresii tAin jact ig i ' rng 115 e re s t iahlJ01
Sratedi Trinaiong Rariages. eSTg.. tonpit) n o t h Ie~rcipton r evaluat ion of the 2 1 ne ~ o

mareatgertrme n et. A rdto ~eator w ihihefrs. e ag.. E' priredF iosin hr-rip (01ntro 488I.56 arar
f~reu e spr um anly su es t rathhrire Rectonr i ieFI(/- t 'iiiewsrniie oneei r
bealyisi anrItrp ettion produt m rn i ( R i tin'S) %atsririhfctiiro ~erisirtsser iid h
TBvaluae N o it s e pi to ;rIn-meebck tid t re vffeav tirntien.Tnid~rci Sriltr o iitTann
teraiing manaers.i %(rfr (EAT )n tfie lutfrm ncTte F-6 cu Con r ol ai set rinite ngr
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COMPONENTS UTRS HUT

" STRATEGIC OFFES TRANIN SYSE AIR COMBAT
" TACTICAL WARFARE TUANING SYSTEM TANN

MODITY TRAINING SYSTEMSYTM

*FLYING TRAINING SPECIALIZED SUPPORTa

B ATA BaSE ACOWSITION TECHNOLOGYT h'YtTAIC
W ONEDGE COMPUTER DISPLAYAN

*AD)VANCED SIMULATION CONCEPTS
*SIMULATION REQUIREMENTS FOR AJRCREW

TRAINING NAEIT
* fJLL MISION ADVANCED SIMULATOR FOR PILOT SMLTO

TRUNING TECHNOLOGY

COMBAT MISSION TRAINER ON-G;OING; R&D

Title: Comifbal Mission Trainer disk tech tiolop. This. s %stei offers a miajor cost
re'ductin over a 'omnvtioinal mrosaic ( 1HT or dome based

Dlescription: k ( orohat MIissioin Traine'r (1 IT) is being siulator. \ islial simoulat ion performiance goal. relat i'
de' eloped to provide training for com bat essential tasks to .\SPlT or present state of Ih e art s~ stems iniluode a
at minimuni cost. It is to he both1 affordable anid 1000"n1 improvnen t in final displa% bright ness. a 31111"
tranHsport able so as to alIlow dep by men I at ie squad ron imHIprolvemenlt iii resol ut ii. a rid a 200"o% i inproveieil ill

I ev. In itialI emnphInasi s hias been placed onl thle d ispla~ ed edge equoi vale ncN
developmtent of a Fiber Optic Ifelniel Mounted lDispla\
(FOFI ) for use iii the (AIT. This includes developmnent Ut~iization: The affordability a rid transportability of a
of alternate mechanical and( optical heiele sensor witl (:\I1T will provide all opportui\ to train coiibat iiissioni
imnproved (lvna ntic accu rac% . Inrierirn supporting sy.stemls skills at Ile uinit level. [last re search hias showni a rapid
i.e.. cockpit. Instructor Operator Station (0S). loss of' thel firrel~ itned skills needed for full combilat

corn pu tat ioriaI. and linikage systens) are, heintg designedi effective ness. Itolle(ring anr (ipportunit" for frequent
-~~~ ini-house this year. FY 83 tdevelopmoent will provide thie simulated practice (ii realistic coiibat tasks. irdr~i~dual

miajor cost a nd stize red utfroirs riecessa rv to support the comnbFat skills c-al Ili- miainitarined at -razors edge-
prngran objectives of low cofst aridl trarisportabilit'. The proficieroc . This mill serve as a siginificanit force
irage, generator for lie in it ial F( IlDI teilirologp nilliplier thlroiugh irrased erieiri k ills arid einhlanced

ilemionitrat ion %4ill be provided tly 14o Singer I-11 I srr ivabil itl.
I igital Imriage (,erieralors (1)14 ;s) present l onl loan to

IW(I. front ric.( Terini copetie fifini nert of t lie A F1RL (,onlac: Brruce Mcf rva r
programn objectives %ill requrire ilie eventiual WHIRI./OTFT
i Hiorpiorat ion of new visual t erli ologir's frorri Project \X. illiarns Wit VZ 8522 1
2303. \dvariced \ isual Technrology System: Project \I IM WO% \ 1.7 I -t)(,!
23b t. \(dvaned \ isual/Serrsor Sinulat ionl ( \ SS-rioi- I : ruercial (60~2) 9?88-0-10I
edge (:I(;) 1: e 's.rackintg systr'rns: arid erierginrg %idr'o

ri0
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FCOMPONENTS SUBTHRUSTS THRUST

e STRATEGIC OFFENSE TRAINING SYSTEM AIR COMBAT
* TACTICAL WARFARE TRAINING SYSTEM TANN

MOBILITY TRAINING SYSTEMSYTM

e FLYING TRANING SPECIALIZED SUPPORT

______________________OPERATIONAL AIR
UNITTRAIINGCOMBAT

e DATA EASE ACQUISITION TECHNOLOGY TACTICS
* NWNEDGE COMPUTER DISPLAYAN

COMBAT TAINDN
____________________MISTRININ

____________TRAINER__ TECHNOLOGY

9 ADVUANCED SIMULATION CONCEPTS

e SIMULATION REQUIREMENTS FOR AIRCREW-
TRAINING

e FULL MISSION ADVANCED SIMULATOR FOR PILOT
TRAINING

ENG(;(EM1ENT SIMU'LATIO.NTECHN0L0OG) TECHNI(AI. A(IIEUENT S

Ti tle: Advanced Simgu lator for Pilot Training/ 3
(ASPT) Alterniate Displa%

Description: 'i.~ ca[ Iiide ra itubes 4(131's) uised b'r the
kdva nced Simiu lator I'ur Ii ht Traiiiug ( \S 11T) are-
rapidl 'aFapproachinfg thIei r projeuted life spaii uSi tee ii

replacement (CRTs "ill he required mit ii i th lie n't 21I
Months. niecessitaiiiig a combined ref'urbish inent aid ne(-%

;:RT prud uct io i rate whtIi exceeds past performa tic.' of*

diet (.HT vendor. kit attempt to alleviate Ihs sittifo has
been-i investigated 1)by% replaci o uil( of' tlie preseint (111,

assenmblies %iti a I10111-line light valve projector, flls.

aiid] rear screen assemihl.

U tilizatlion: Onre i haritiel of thle %sr S P ispiav %%ias

replaced %itli a light valve projiector in order to asse-s its
perforniee. naiwiiiabilitv . and reliabilk% it'lTe light

valve projector has pirov~en sicessli I aid pro~ ide' tflie,

k.S19 tisila~ s~stein %i ihi ant alternate siiurie that slnild

be miore readiIk available andi reliable ii a iiietitkI.

basis. Ins projector alsot uirm~ide" add tioia rel iahilit%
anir( mnain natiwe data f'or siiilar 1trij.'tt

B~enefits~: 'l'int, I I0t0-limie light %ake has pro~ en itself to

hie a ve~reliable alternalte soiiri,'t i) cu~i-irer o\ f In
uise: hoii~v'er. it has (fill- major dimackai. 'A hiill liow
fiiaiwiaiiialiilit% ani( reliabilitof it-lgtiaelm

bieeit assessed "as bioig siller.ir to that (if' present (:Wk'. Light Valve
there is a diiiiiislied level of hirigltiine.s anid re~solutionl ill
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Technical Achievements

the current state-of-the-art light valve. Thrus. CR'ls %ill Title: Implemenitationi of a Helrmet -Mounted Sensor/
remaino the better ciioice of' the two display, sysli is uintil Helmet-Mounted Display omm tihe Advanced Simulator
ther brighitne'ss and resolution deficiencies of t114 light for Pilot Training
valv.e ritir he overcoinr.

Description: An e'ffort h as breen cormplueted to integrate
.FIIRL Contact: Eric G. 1Mnroe state-of-the-art equipment itih Advainced Simulator for

AFIIRI.OTIF Pilot Training (ASPTr) as a follow-on to thre engineering
A illiaitis VFR %Z 8522 1 feasibility, demnistrationi of the helmet-inouiited sensing
Autovon It 1-0561 and display. equipment borrowed front the Aerospace
Commercial (0i02) 988-6501 Medical Research Laboratory. rihie nt.% ewhle-mounted

sensor (H NS) utilizes a r elect romagiietic field detector
rather than an itifrared detector and provides X. Y. Z
(roll, pitch. yaw) data. This information is supplied to a

Title: A- 10 Aircraft Simulation gre'ater degree of accuracy for a wider range of helmet
motion, compared to the previous equipment. The HIMS/

Description: One cockpit of ther Advanced Simulator for hielmet-mounted display. (IIMI has been implemented
Pilot Training (ASPT) has been converted from a T-37 to in both ASPT cockpits. The 1IMI) consists of a small
an A-I10 aircraft configuration. This modification cathode ray. tube mounted on the side of the( pilot's
incl(1udes a realistic A -10 cockpFi t con figuration helmnet, projecting a display on a contbining glass in front
uindernmeath Ittlie Seee ia inel ASPT visual system. r ite of thIe Pilot's eve. T Iiis sy' sem presents either a hiigh
A-10 hardware and software were developed using a resolution range (less than I to 3 arc mtinutes) mionocular
modular design that allows changes to simulate new (right or left eve) central visioii area 0I0 to 1-0 degree
amircraft capailit ies to be incorporated qlu ick ly. r lie field -of- view (F V ) ) di splay. ior two uniiits ittav be
current system allows air-to-ground weapon delivery of conibined to provide binocular coverage in contjunction

bombs and the cannion. AXlso thre normal flight cotntrol with tie ASPT full FO\ display. The 11\11l) coilliniated
systenm amid the manual reversion flight control system are image is at the( sanie focal distance as the background

simultee bSaground wispa cli is oabet il cob ied s %ie
sinrulated.~Ili A bP agrou wiid is aoibs opiabl wit cornhi ved wThe

Utilization: Thre A.~-1I0 cock pit was used by thle Tactical systeni also alIlows uinrconis train ed p it noveriient withIini
\r Conimanrd (TAC) for all A -1li training u nil thle A -10I thle cock pit arid %%ill pro~ ide a correct i niage perspect i vi

simnulators were delivered. TAC plans to conrtinrue using w itit occlusion ty lie pi lot s aircraft.
the ASPT k- 10 for air-to-surface weapon delivery
training. An A-10l combat t ransfer-of -train ing study. is Utilizafion: Installation of tie INMS equipment Provides
also planned using [tlie A-1 0 cockpit arid an ASP'! high the capability to utilize the kSPT in pilot woirkload. head-
threat einvironmnent. in cockpit. head versus aircraft attitude. and visual FO\

studies. The addition of h1I )s in both iiSPT cockpits
Benefits: Thiis configuration of thre ASPT provided aii A- will vastly expanid tire research poitenttial tor iniclude key
10 simu nla tion for 3 yea rs. wile I T A( was await intg issues inr visual fl igh rsimiu lat ion. Studies may be

* ul~~el iver,. of thiei r A -1I0 simriula toirs. Tis svst em was coiiduct ed tui deteriine reso luiionr. scene detail, anid F( )
utilized by TAC arid the( Air Force Systenis Conmmand for requirements for varioius flying tasks. 1IMI)s may be
t rainrinmg arid research . Aliso thIis simniuIa tion demnonst ra ted evalu ated for thiir t ra iintg potetiialI inr air cornbat
lie use of thle mrodurilar designr for fl ighi simniuIa tors. Mnieuvyenring, air comnbat tar'tics. stantd-oiff' w 'apon s

systemns, arid associated tactics. Evaluation mray alsoi be
AFHRL Contact: Capt Ray Sheen performed on fly-by-sensor systeni displays. Maverick

AFIIRl,/OTF'r mtiss il Ihlmfet d isplays. an(rid lin et d isplay. (if a i rcraft
Willianis AFB VZ 8522t dlata. With thle F-l0 amid \- 10 cockpits. studies could also

u tovori It 1-050 I lie prerforried tif) deve'lop F-1I O arid k -10 tactii's- tra ii rg
C:ommnercialI (00(2) 988-0501 scenarios.

AFHRI, Contact: (:apt Jark Kalata Benefits: Tihe fininigs frin studies risitig this
mFiIn/oTrFT eqtuiptnt should be- very usreful in designing
ill iarns A FB V 8522 1, speci fica tiiiris for fuit ure' fl ighit simu llatoirs. Th'Iiis research

\1lvl tii tyrui I01 Iill. thlereforre. restult in cornsidrera ble dollar sayvinrgs.
CommrerrcialI (602) 9I88-0501
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* Engagement Simulation Techmnology

Iflin e ii MounltedI Sensor/Iel itic Monled I )isi.Ia i

reduced training time. enhanlcedt operational readiness. necessar% visual detail otherwise available onl% front
and inrcreased capabilities a iid t raiinig effect ivenhess, niucli larger aind more ex pensive Ch; s-steuis

4FHRL Contact: Eric G. Monroe Benefits: (se of tie 1(11 Phase 11 feature has
%FliIRi./OTIF (leionlitrated all aiteriiate. inexpensive miet hod of
%Xilliams .*%FB AZ 8522 tdispla ' ing a high resolution scene in a selectable variable-
Au tovo n t7 t-6501 sized recta ngula r area. T 'i s inetii d of d isplay h as a large
Comm ercial (00 2) 9)88-0501I inipact oii tie C oimbat %fission 'U rai ner. The feature is

esseintial for the continuing de~elopineiii of an
iniexpenisive. poirtable visual displa% systenm.

Title: Visual Scene - Area of Interest AFHRL Contact: Eric G. Mlonroe
%FHHLI/OTF

Description: I'lie computer image generation (Cl() \N illiams Wil V/ 8522t
systemi for the Advanced Simiulabor for Pilot TIraining %uiovoil t. Nihifi
(.XSPT) is limited in thte number of edges. aiid hence C ommnercial (00~2 ) 4)88-0501I
detail. it can display at one time. rin order to provide more
visual detail in the pilot s area of at teintion. Phase I of thle
Area of lInterest (AOl) project concentrated lte edges into
a selectable variable-sized rectangular area from I In~ I Title: Advanced Simulator for Pilot Training:
degree to the fuill display. Only selected features, such as Multiple Moving Models tUpdate
the horizon, appear ouitside thle AOL Ii Phlase 1. the
objects %4ere deleted or reiiistated as entire objects Description: The \dvaiiced Simulator for Pilot i'raining
flash inrg inito or oput of d ie visual display. Phase 11 \( I \SPT) Asas delivered withI thle capabi lii v of displayinrg a
project t ru ncates features as t Iey intersect Ilie \O I single mtov inig model iii thle visual eiivi roi nclit. Thiis %%as
boundary and pein its lie add iiion of perip)heral r ues in adequatic for forniatlion fl ighlt a ml oilier tasks requ irinig a

radd it ion to thle horizon ou tside Ihle \01I. T It is prox ides a sinigle inovinrg model. Wit i thle chianrge in Ia borat nr\
mutchI smnoot her anrd. thierefore. less dlist rait inig trantsition t Iirustls to investigate air conibat tactics a iid t rainin1g-
at ihe \( I hon ridar%. addit ioiial mnoving models iii thle visual eilironnieitt %ere

reqiired ito prov ide mov inig t arget s (t aiiks. trucks.
Utilization: Phase 11 of thle \OI project %~ill sig Hi fica ntl aircraft) aniid t hreati simiurlatiions (su rface- lo-air m ~ us
enhance pilot perfornmance iii tactical conibat sitnui iation TIo sat isf~ thiis reqiremen t it Aas necessar\ to acq uire
appilicat ions hy prov id inrg. w ithI mi ni 1nir dist raction . i le aidditioniialI coimpu tat ioinalI po~ er lii perform tie fra me one



T~chtnical Achievements

cmiipu at onso thle kS PT visual svst em. Th le t1% o groiu id en inbat tactics n siutg moving targets. forward air

SsesEiigioveritig Laboratory (SEl.) 80 comiputers con troller aircraft. and surface-to-air inissiles
%iheesupplied %itli AS PT to perf'orm indie fra me s3imiUlItan eonsl in thle visual e vi roil men . F~or air-to-air

0 He cuni pu tat ions were replaced by fur SEl. 32/75 comnbat tactics. 1t1 li e m %tct~ill be able to prov'ide imul tiple
coUinFU ters andl aui array processor. Thiis. toget her '.%it Ii au eneni aircraft. Thl ese (a pa bilit jes. toget her itih thle A -Ili
ex tensivye modi ficatiort to thle special purpose visual a id F-1 co6(lckp~its on XSPI. great * en Iiaurce thle research
mnage genera tion comtpu ter. a lloi~s simiiulI a neous d isplay Iiteuit ial o(f' tw lieX I'si muIa tor s ~sten.

of' uip to sevein iov ioig niodels.

Utilization: This update to thie %SPT visual systemu has AFHRL Contuct: E~ric G. MIoiirop

uitdergone acceptance testing by the AXir Force. aiid has k Wi R I.OTF
been successfully integrated with the :kspT Iligli Ailliams XFH %Z 8522
siinu latin n sy-stem. Autovoii 1_71t-501

Coimlitercial (002) 988-6501
Benefits: The increased capabilities provided by the
multiple moving mtodels enable research into air-to-

Si ni lalel Ml ht iple %1ov iurg M1odels



ENGAGEMENT SIMU LATION TECHNOLOGY ON-GOING R&D

D ual Light Isahe histalled oen %SPT

Title: Advancced Visual Sret. Simiu lationl tis gt cloer1. demoIiei eraeti ee jrodetinI- %a Iidat ing the de ig it
shouledl he proedee't.. E e'tetall .alt% geoceratioo 11

D~escription: Conceeptual de'signes feer adl~alltet etelputer s ,.tel n oul be perodtuce~d lea-el eead'a. , ictadl. in
imeage gereeratin ((:I(;) systemns are Iwireg ee''. e dc ill th It stl'.! if' ciest e'ttetti ' loitt t ttclt tan Islee oroc ted
lhe first phease of a techlnoelogp demonstrat iln proegramn. %iihit Ite e siate-ofl-ti-art.

'.va iited a igeri tim is an ii-ch'leene's. %ht i gi '.t it highler
fidefii representatlect oel thle terrain cee thlan i'clge I'tifiSvitiEn: I gerIec ' -ecI-nir-itc e ti

I le~~~~ased (11; syst'es. are- bceing jle'.est igated. 'Hles. av;ecb- %oenuld eleale eraliltg -eceite' taAI %% 'hi cl .crvc' erre'lt I'vtit

of eel (:1;'isuial and seeseer sitneaice leeietg c'ceetitlert'e I o-~ca4 i4- Iii, ,% ite'i it I' -tlt ltcetitet- io. I i c,lia I sj 111f- lcr
- - ~~inctlueete data lbase striree. tttltr/cimal ccmlleeeeaiec. ltl rc'.l-tiee~e aeed ntome rval. tele. II.et.e-e tret

-. le~~~~rierit% deittreeeitat jee. rt'sel tilto. re'al -tie ;ereeee'-ioeg t racinting. ilet - ettelxii e'%ccld Is,- li 01-tte t % t.

ate ti-aiiasieeg. te'rrai ee/le dreegraplliie-,el eeelteral i'aterc-.
aned speceial effiects. Compaitll~he tech reieqeee are lt lew IIIf.lenftot: .,11-11 IP )wtik
integraled iio e a levasile's steeei tceltec'et '.%lichl "ouelel lHlI ,,Il II

- ele~ineimlize oelJectieale arti'atis ile 1ere'se'le sieeeclaeieeee- % elleoe. %I It %/ H_122 I
aerid pree.ie leiet'r s'elecs feer traeieieeg alciplie~eimeee. lee lcttcm i 17;-e- etc

oerde'r te illileiiize lit risks. t'..e teelepeii'.e' totlracl- imelecrc etl 11012) 'I18Wictfei I
"i-e, a'.arede leer t lee' first please. I teerineg latc'r 1eleee-e ll



On-Going R&D

Video Disk Technology

Title: Video Disk Technology Application to Real AFHRL Contact: Don McGuire
Mission Visual Simulation Scenarios AFHRL/OTFT

Williams AFB AZ 85224
Description: A study effort has been initiated to Autovon 474-6561
investigate the extension of the Vought Corporation Commercial (602) 988-6561
Computer Animated Photographic Terrain View Commercial (512) 536-3551
(CAPTV) technology to combat fighter training
requirements. The study involves new developments in
three areas of the full color wide field-of-view visual Titl o m ment
system now under construction for the Navy A7-Weapon Development
System Trainer project. The first area of study is the low Description: The conversion of the Advanced Simulator
altitude image transformation algorithms to reduce data for Pilot Training (ASPT) to an A-1 and F-l6 aircraft
base requirements. The second study area is image data configuration created an opportunity for engineering
base storage architecture and alternate sources such as dopmetof siated ombtnironment.Tee
non-real-time computer-generated imagery. The third development of simulated combat environments. These

study area is the addition of moving models, targets, and environments started with a single valley containing anti-
othe coputr-gnerted magry ffetsaircraft artillery. Environments have since been

other computer-generated imagery effects, developed and improved to the point where realistic

Utilization: The successful development and integration terrain models, interactive surface-to-air missiles, and

of this technology could represent a major breakthrough anti-aircraft artillery are all incorporated. Current

in visual simulation. The non-processing intensive nature environments include the Nellis AFB Tonopah range and

of the system would allow a quantum leap forward in the Fulda Gap region of Germany. Continuing
terms of visual scene detail. texture. and realism engineering development includes improved threatterm ofvisal cenedetil.texure.andreaism models and sensor displays.
compared to the computation bound approach in total
computer-generated imagery systems. The terrain Utiliation: The A-1 and F-16 cockpits will continue to
textural fidelity capability inherent in this approach may be used for Tactical Air Command weapon delivery
finally provide realistic simulation of real-world tactical tn Rse r icul igonduedpn telow
environments. Especially notable is the potential for training. Research is currently being conducted in the low

simulation of realistic missions requiring low-level altitude flight regime. Planned research includes

navigation for threat avoidances. transfer-of-training studies for both A-10 and F-16
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Engagemient Simulation Teelinoiogy

aircralt. kI..o. %,eapoii t'l'tE1i %e i i - st1udi.s for nIe, .,ill alo rtereiv ri'al-iii .coring it I lhi3 2(11 mo gu, aid
%'alion syVstlI'. s lza lhate l)f4rlos,.d. 1h,1 \MI 9J or MI1. I ni-ih..

AFIIRL Cnoite: Captl ia Sheen I tiliztion: Thi,- capabIlt., %%ill lirlih• a tde% ie hor

\FIIRIH/()T limited re.earch i the air-to-air reahl, of 'iinlia
A, illiaiis %FB Z 8522 1 olralioiI. 'hills %%ill ako viiihaii. ili, jr,'iit \"1' air-
.lIoioII t7l-h,)hl Iio-griuiid iapahiilh. proiding a .imlullialir Otw i

(:oiiiivrc'ial ((602) 988-( 101 operationlal throoghliot ii h atial iinimbat emiruoriloi.

AIIIRL Conito: ("alit Jack kalala

Title: F-16 Aircraft Air-Io-Air-Capahilit,. \ illiaun IB \/ 8122 1
\ill1!m onl I" --6.1

Description: rhe F-1() aircrafti configuraliin simlator C1olliiinowrcial (60l2) 9488-h5011

on tiln .Advanted Sinliiatoir for Pilot "'rainiI ill so4(oln

have a full air-to-air capabhlility). 'l'his la pah liih %%ill A.FURL Contact: (apt Ia ShenIi
include radar. heads-up disp la. an( stores matnagementI \F:11111/iT1FT
Subsystemro integrated to pirovide the pilot %%ilh tour \ illiain \FB VZ 8.522 1
different air-to-air combat modes of operation. "'He pilot \1uo\11 17I-.5411

Comlinercial (0(42) 488-0.1fil

Li i Pilho MIailo'ilrs for \ir-t-fir \(llanlage

+ 168
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WEAPON SYSTEMS LOGISTICS, MAINTENANCE
AND TECHNICAL TRAINING THRUST

COMPONENTS SUBTHRUSTS THRUST

* CREW GROUP TEAM AND UNIT PERFORMANCE
TECHNOLOGY

* CREW GROUP TEAM AND UNIT TRAINING
SYSTEMS FOR COMMAND AND CONTROL

WEAPON

* ACOUISITION LOGISTICS METHODS SYSTMS
* LOGISTICS FOR COMBAT MAINTENANCE LOGISTICS,
* MAINTENANCE DIAGNOSTIC ERROR REDUCTION TECHNOLOGIES MAINTENANCE,
* AUTOMATED TECHNICAL DATA AND TECHNICAL

TRAINING
TECHNOLOGY

* MAINTENANCE SIMULATION TECHNICAL AND
* INTEGRATED TRAINING SYSTEM MAINTENANCE
* COMPUTER BASED INSTRUCTION TECHNOLOGY TRAINING

TRANSFER SYSTEMS

CREW, GROUP, TEAM, AND UNIT
PERFORMANCE AND TRAINING TECHNICAL ACHIEVEMENT

Title: Team Training for Operators of Command, -

Control, and Communications Systems

Description: This essentially completed program has
provided the Air Force with baseline data concerning the
conduct of tactical team training within command and
control systems. Existing Air Force team training
programs were surveyed, and their strengths and
weaknesses were described. Information obtained from
interviews with training developers, managers.
instructors, and students, plus information from
observations of ongoing training, provided inputs to an
identification and prioritization of elements within team
training programs that demonstrate a potential for
improvement. The findings are organized into (a) a
tactical command and control team training status
statement. (b) research recommendations. (c) V
recommendations for the application of current

Tactical Air Command Control and
Communications Team in Operation

7O



Technical Achievement

Iteelttolog% to commitanrd atd conitrol tearn tratiing Techical Intfortmat ion C enter atid thle Natiotial T echical

probilemt art-as. anid (ii) recoint,,ntitiatimois for a simuilationi Intformtijotn Ser itt.

.aii '%tpamess s.ignificant weant training issuets. Th'lis
iformtiaion is doci rtii-~d iii a fi e- vol ume cont ractor- Benefits: Tire- '.%ork comtoplet ed Arm o~s a realistic focus onl

prepared report. % techic al pa per nom~ being prepared Air F'orce t actical ( earni traiinig problletm are-as 1i) deni ' i rig
%%ill describe tihe utajor findings and %%ill cross-reference recomm nendat ions frot tie operatiiiial ard t raininig
the appropriate %olumtes of thle techniical report. enivirolinmen ts rat her thfan, fromi all artificiall ' % cotiiri~ id

researchI setlling. Resulting research programis shioulhi
If jvit ion: 'Tbl e results are cur re nil prov iding mrore ciost-1% address crii ica I operation al an tii ra iin tg
guidelines to litel p defjine ati %ijr Force programn of issues arid itmplemtenita tion %&ill het fac ililatred as a resul t of
resea rchI anrd developmtiii Ito address hiigh potential t lie- uiser inputs mnade.
payotff piroblerm are-as % illi iiiteam t ra iin ig for coimmiand (
arid conttrol s~sieni operators. Thli intforniation provided AFIIRL Contlat: Rofarii I)eiisoti
mia% be general1% useful to th ose in ther st'rv ices who are % 1:1 iH IIfLRD
addressinig similar problemn areas. 'Fie rieports. including VA riglt-Vlat lerson XFB ()i 1-5 133
tlie techical paper. % ill het availalfe through thle Il)efeiise 'kulooi 785-59')I

Commtrercial (5f3) 255-59) f0

CREW, GROUP, TEAM, AND UNIT
PERFORMANCE AND TRAINING ON-GOING R&D

Title: Tlmrte-IDin siomnaI Display for Training
WAeaponrs iarectors

Description : 1'hiis effort %%ill exa minte tlie- feasi hilIit" of
it'luding a thiree-ditnrsionral computer graphics

traitinrg dev ice in thei Iraiiing programis for Air Force
Weapons l[irectors. Ini order to investigate tire possible
trairninig benefits of' suchr a devic'e. aI prototype Sslseml is
beirng d~eveloped usinrg a ctotmrrercial graphics computer

arid a hni -coit. off-the-shelf. thiree-dimi'nsional graphics
software package. Fiis software package will he extended
to prtovide tie capabliity to d isplay and interact ively
conitrol two. friendl% imerieptors flying against an WN

urnidemiifietl target oii a higl-i-ustlutin. raste'r scatn. full
color ca thotde ra% Ihtb. 'rIre pr imta r Ira iinrg issues which

%ill he- addtiressedti by Illis sy steru inclidedI: a ircra ft
inltercept getirnet r.. air biattlei arid close-air suappoirt

taricris. i ttlir g futlightio antafiona av.ee
taicips. i clir ng'eu fligh t attit a oil .aeis

3-I)mnensitmnal D~isplay Unrdergoing

Utlilizati ont: Thiis piroject %sill producectheii soft ~a ri' I ei'eIoptuen i foar Training of

liarisari' iapafiliti ieededIf t addhress cri ical t hree- Weapons IDirec'tors
* ~~dimrenisitital %istial trailitig issues rele~atit to trainirng

flrigratns for 'A aponti I )rectiir... It is e'xpeited I fiat Tlraintintg Squradrori. atid thle \irhortre 'Aarti tg atid
uatiliz'ationt if this t'apahiilit\ will result iii increrase'd Corntroil S~steri ( \\X %CS) trainitng progrart at the( 52tnd

aircraft cotit nl i'ffir i'. ees and/ior reduiied t raiintg \W X kS A itig. are assisting intth le delpil of t his
titte for studtenit 'Aeaftotis Iireitrs. \1 thei piresenit fittl. s~stertr. 'Ilii' intitial products frot this effitrt. itt thte forml

hree' I S~ \F AX caponsi I )iri'cttir I raiti itg schouiils. intcludintg of a. series of' firoilo~pi' videit-tape t rainintg sessionis. % ill
Ilii ItIteriictiit' 'A eaftis School. thii- Basic 'A apitts lie, tiili.i'r iii the' \tittmmic P'ositiounal[.\ Qualified
Cointtroller T rainling Schioltil at i,' 3(t2511 Techn'icital t raiintg proigram at fll-i Inttercepttir 'Aeaptins Schtool attd]
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Crew, Group, Team, and Uunit Performiance Training

will be examined for possible extension arid inclusion in
additional training programs.

AFHRL Contact: Lawrence Finegold
AFHRL/LRLI,
Wright-Patterson AFB Oil 15 1,3
Autovon 785-5910It
Cotmmercial (513) 255-5910 f

Title: Tactical Battle Management Research
Capability

Description: The near-term objective of this effort is to
provide an in-house research capability to study tire
tactical decision-making behaviors of tactical hattle-staff
commanders assigned to coinmiand arid control svstvnis. x per inien ta Tact ical atide
Such studies will le-ad to thne dev c opmni i of traii g Maniagemrenlt A ork St iation

programs for decision makers anid possihl% to design

guidance for decision-aidiiig c oriputer
hardware/softIware. The initial version of this svstern U tilization: Initial studies using ihis s~stcni % ill
consists of a graphics d isplay icmini nal anrd an alp1ha - eai n i cisni ia ngh aVmso i ul
numeric display terminal. botth of %%hicli are "driven** b% coammand- lehel eson-ridrni operiatioiiaof inmaiduad

a software package k nown as thle tactical hat tic control s~ sterns. These data, in combi ination %sithi data
management software. This interactive. user-oricrntcd from oticvr related efforts. will serve as a haselinie for
software can record data of all user-systemi transactions examniation of' iniiriidual arid teamn decisioui-iakiiig
and cornmu nicate withI peripheralI dev ices oni a realI- tim bhla viors of tactical I atie-staff piersonniiel. k ca pahi lit% to
basis. alloA exam inat ion of group decision-iiiak ing belia% imrs i

being dleveloped. This timne-sliared %ersio i ft Ilwitactical
Thre text and graphic display eiu lates a generic Cobihat battle nia nagein t soft ~are A~ill he read.% for use 1)i% the
Planning Node of an Alied Tactical Operation Ceniter for summer of' 1982.
the North Atlantic Treaty Organization Central Region

via maps and text. The graphic maps depict mimlitaro .4IqIR Contact: Geo~irge. \. Frekaii
targets and available friendly resourrces to strike these VII/~~.

targets. Material is also presented that dlescribes eiiemnWiht-attroi\H ilI
target and friendly resource characteristics as well as uiser \uov~on 785-.51910
aids whIiich facilitate thle schied ulinrg of miiissioniis aga ins~t Commuuercial (.513) 2-1.511It
potential targets.



COMPONENTS SUBTHRUSTS THRUST

SSYSTEMS

*ACQUiSfTiON LOGISTICS ME THUDS

* .DS1TCS ICR COMBAT MAINTENANCE LOGISTICS,
*MAINTENANCE OIA&NDSTIC ERO RfuTO MAINTENANCE,
*AIJISMATED TECHNICAL DATA AND TECHNICAL

TRAINING
TECHNOLOGY

*MAINTENANCE SIMULATION TECHNICAL AND
INTEGRATED TRAINING SYSTEM MAINTENANCE

*COMPUTER BASED INSTRUCTION TECHNOLOGY TRAINING
TRANSFERSYTM

(:0MB AT L0(;IST1(,S T1E(:HNICAL ACHIEVEMIENTS

Title: I)c-.elopnut of' I11raft NIibiiar% Specificamtion~s

fo r malint enhanle Trask Aiuml isk an~iid Lo g ic I re
11rIuleshlIElfting Aids

1,1srp io J1rahI iitar~ s1Iecifi4'alinhirT. lIbYren11

atl for MaLintIen~ance Fah h-wIlifI icaiEion and \TII i

'(I I I& %). % gililLallc dcieiiiiiiw gY giuusirulioulu for

rv% iv% ofI lit, stllT of Ii It# rE andiil LI uIr% e of' row I
indsi lad -DY IrnmewI, vxEperieni- liE LI*)pI~ iIg EI~

11.1-L11olugp. 'I'lir dIraftE i-licl ion fo~r 1.1" \ deilles lilt,

rtqIi rv~inet'il or lilt col lew and11 Iurui of anI 111' (i

( 
44
of EillcliiLII IIimLLI) it, opIpor: Ilic ErhhIIIviolllig

rvl~pirvirInew of pi-ir.IIIIIII di organu.iaionl an

(f\I'IH&\ V l '[It,- L da ase prepaLrtIl i accolrldana N6111 I

fill- XII( 1wrifiILliont is ui-d ;I, It ba~s for sIidist-qurlT knaks Nl. iorkiing silh ITask

FpreFILrm~ilIoh (ilob I'4rhorIILI, I ii (inclinig l.1,4I)

Lamk Ie ilit ( ),% I ILinlIIivii bY i (lit, i lrd

a c c o li sh I ll t V Iii [[ IrE . d i g u u id i' %il t (lo l i
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Comtbat Logistics

draft NH'l \ s . pevi fication. '1'1 ie gouida ne' prov ides a il U tilizatlion: 'Ilie gu ideine iis for selecvoi %ill heii used to
overv iev. of MT I& A proi'esses fol ito~ id 1) a listing of' est abhiisli proced u ris a rid gouide Ii aiaq uis it ion of' th ir
i'ta tdantt'n tal re'qu i re t'tts toi he perfor nield prioir to For(t( teciivial o .rde rs. 'Iliei I iantd htiok will lit, a niajor
actunal start ofi NITIS, X. arid instructions on how to sourci' of' material for a short inurse on Itrli tival dataI. ~ ~accomtpl ish thle a na lysis. mnagemenit to he tauight by thle kir hiro- Inst it ote of,

reciinoiog\. 'rte itse' of' thle liatdotik %ill -on.,iderahi
Utilization: '014' spe'(ificaioris ti il he' Use'd to establish strt'ngtht'n ii' pe'rformance' of a rit'A or init'perii'tittd

tie rtetqui remntits for t't'in icai data hiing procurt'd to tee iiia I order maniiagt'r.
supptort \ir Fonrce w~eapon systerits.

Benef'its: '[Hie use oif thit' hanrd hook shIouId sign ifitandt
Bienef'its: 'l'lie use of' thIest' doco iiienits % ill im prove' thet imtprove thle qua lit ' o(f t eel inita! tdata pror-uri'd for \ir

ua lit\ tif ili format artid r'ott ent of' new tee i i ial data Fore' ost'. Th li'curt ents of the' hantdbhook w ill pro iii.
anti t iterti\ ituiroe theii t'fii'i'uic\ tof Air Forc e detailed guidaric' toi ti eh iticlal order mnaiage'r ahoot all
tat'niaten i't' persitnio'l. liii'e trot]hieshtooting prtcedures aspt'cts of techiiita I ordt'r acqo isilin. ic td i ng
% iii ret'slt fruinte w 'T kf spt'ificatioii will e'nablt' all dett'rminitng requirt'ments. seiet'intg optionis. alid]
let'ls (if inainitenaitev personnelt' to troubleshoot more' managinig thle procuremnent poess. 'l'iis %ill result iii
atcuratelk arid. tihus. t) its.' few~er spare' parts. Thet ttlt itnical oirders t hat art' titttel\ . correct, anid t tat it th eli
N'l'l& \ speiicationt will result itt ehnital data that is informtational nii'tds tif thet utst'rs. Better tttairittnanc,'
ttri' t'ottplttt. tmrert acivuraut'. arid iotrt' ust'ahiev t t'e shl d he t Ilie end result.
tt'iin itialt. '['lie result will hie motre' aetirate intaintenanct.
t'spet'iall\ hv% iirst-trttt tetlii iatis.

.IFHRI. Contact; Ed1wiii G,.ca
\11F l fll I ~ll A

.AM1RL Co~ntnact: Ed itt G;. Nf-F'all A riglit-att'rsmn VBf ilf I.- 133
\ Fl I Il ./tIIAl \utn~on 785-510

Wrigitt-l t attersot VI"1 Of 1.5 1.33 C ommtiertial(1) 5-tit
\utovon 785-59)

(:titnrtt'tiai (5i 3) 25.1-5910f

Title: Handbook for Selection of Format Options for
Procurement of Technical Data

Diescription: This effort developed guide'lirtes for

selec-tion oif format options anid prot-uremient of tethinical
orders. Tire guidelines identify the types tof tt'rltrtical data
that t'an he procured. arid the( appropriatt' spet'ifiatiorts.

tethniclI data for a givyen appl icat itt a rid prov~itdt
guidance to. t'nable the ir'niual data manager to obtain
thie best possible product from It .. 'ontrattor. Emphasis is
pla'eid on the' responsibi lities anid cornterns of tli('

Ir',hnii'ai order managers. Tire repiorts include a review of
tihe Xir Force tt'htnii'al tordt'r svstt'm. extertsi~ e
de ri p( t .inis (if 1trtoi'd itra data futrirtat gi it ii' for4
iht'r'riniinrg ftormat.- tri satisfy 1iart itilar ruser needs. atdtil
i., oi-iin oh' arituts tsptet-s tof tIf-hiiiiaI irdrr
lit i i orf uit r t. telt'o'iprrienit anrd ritanragt'rr it. '. It ital O rdetr Ila rtagt' s a ndtliok In I se



COMBAT LOGISTICS ON-GOING R&D

Title: Unified Data Bast- Telmmnlcgi 000 OUIPUI SYSIEM

Description: \ 11111 ied datia bas~e Iecnh iolog %%~ill he A L

de l o ciwd for a central aioriated source of logisc dat BAIL" RkPARIS I

dlrawn firomr basic \ir Forc 5s steiis .o stiJyr th3mPIU ANAGIMINI viSiility

%reaoii s.%stein desigi i 1 rrcess. L~ogitics data ar H1H CH
that %oruliI assist in cobtaining aniswerrs to ques tion II AA PRIT011

logislic. req~uiremrien ts as a funci iiiio aliernati~ j.. gil U(A WNUNlf

siipliort r'oroept'. Logistics data relate direcl\o UNIRAI OUTPUT
PR(l. SSING NIT PAUdrirlirecil To.ii relialil\ t initaiia bilit'.. groinsi ))r PAN IIIAID Amfit

iluliipriie'ii. built-in test ecjoymiipril task anial'. skil
Iv%' e'1. AkIlls. irew.' size. traiing rqirront. .rliia
data, and s1 ,are-s. ' bi.Iasic data * %siv'iis for this~ O11N SPUIIGit'i1 W~iliA

It-chliailog ' are Olie logis lics Support \ rial ' si s Heio rd, SINAGI i ~ LA
(lIilltjrn Sianiiard I 388). Mtainteniance I taia Colletijon oiliow

' rl o'\r Force Re.gulalioni 06f- 1 ). arnd Logistic's MAi,i1 lIAI All Mlv SIOAA

(lin ji)i Molidel Iei' iiolog ( \ir Foircei Regulatio 2.5-
)). liii'e I I) i 1prlgralllnedl for i'oniyiiter a'.ailalrilit\

antd a %arivit of data c'tptl modes is available to Te user.
Th'le leasiili ' %t tf Ihi technllog\ has beeln establishled.
Tis i'riailt'c de'.eloping all initial defiiiion and( a
i-irlt (of iiperali on. 'I'l# Iteriiobig has ber'ii de'eluiped T i I I: An al, . s To I mprove. Maintenance
acid Avill lmi tc'sted and eva Iua ted later. Environment

Ut'ilizcation: Th'Iiis tee rinoo ig anld t ie resu li rg e'nhanrced D~escription : Effect i e anld e'ffiijenlt miia itenianrce of i r
aailaliilit~ 'i\ f logistics inifoirmationi %.ill allow% for a Force s ' stemrs arid] ecquipminilt is an v\treinel. inn portant

signiificaritl% increased i'oisiclerat ion iif' logistics factors factor in ulerri irig thle relialilit'. effect' eriess. cost.
throtihow lie '..tapciri systen design proicess. \ arilt irprariiiral safet\'. %a~nsses h aeo

s igni ificanlt decrease in logi stii's costs for nmoderni ea pori a ircri'.' p~erson ne I )ri 'icriiSI ' dept. rids o il effectivi'
s'.sterns slioli result. Thiis effort is iii sutirt~o of' a larger niajitlerance.
effort lii develop) a p)rod otji perforrn ie feed back s~ ste.

r'l it' I fiB is conrcer ned %..it i a Iii ted p)riitit\ Ie '.. hic'l A iom pre liens iv'e. in tegra ted long- ranrge program is to be
addresses aircraft onl'. Th''le Product P~erformnance developed thiat will ideritif'. tie factoirs That impact tile
F'eedback S'.sten is to adldress iiissiles arid ground-based per-formance of individuals. groups. arid organizations
eleiroitics alsci. buildiiig onl tIhe ( IM1 ietliriolog . 'T'e performing aircraft arid] missile maintenance. The
produ1ct performanice fee'dibark effort is also5i coinrcernried program will ideiit if\ the IT u manr - related research areas
%ith Iii men tirig Thle tech riclog aid( illterfaing Tih' tiat are, most likel\ to re'sult in lie improveenrt of The

tuli riolirgv develiiptieit i'ffcort w..ithI its fiitlire potehitial performance oif mrainitenlance person nel.
users.

'I'he approach of the situd'. is to exami ne the problemn at all
levels oif maintenance. T'his is being done by conducting

AFIIRI. Contact: Hobert N. hlu'u'rr openi-ended one-on-one interviews with all levels of
\ li11U,/I miintenanice personnel. Thre scope of [lie interviews will
A rigli-Pattersir U'B Oil 15 133 range front sentior piersonnc'l ilhrough tine woirkinig level
\ iatovurn 785-3771 Technician. All T'e Major C ommanids. including Ov'erseas
Commnien'cialI (513) 255-3771 Frc'is allrich le Reserve Foirce. %%~ill he represe rited.

I itu'rv i'.. hiav' bu'e'r c'n~duc'ted in all of lie statesidr'
i'ii nirds. In r'rviet, s '..err' rrerint l coricluded % ith Iide
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lt nted States A\ir F'orcets ill Eu.iroper and lilt- Pt acific Air for application of' existing teciirotogp to improve
Forces. inicluidinrg thie Com ~manrd Hieadq ua rters. hituore main teinancie. Problemiis [fla t require resea rch w ill fit
interviews w ill be conducted at Major C.ommrrand idejitified. and the irieanrs for studs irig thiemi vill be
Iteadq ut r ers. anrd at \ir Force Heser re. A.i r National proposed. I'lie resea rch plani res idt inig from ntItis eff'ort
G;uard. aind Missile ( rga iiiza lions. Ili select inig data voill iden tify future ma iii en anrce allid logistics resea rrf
cotllection sites. conrsideration is given 1o such tinrgs as and( developmrent needs. Thle appl icatlion of' existing

-egar iral locationi. cli mati cmeoiditims. %eapmi fIoogi- sa d Otir -ehooiat adx aires develpe

s~ ste n. anrd iiiiss ioui rate. Inmprovemrnen ts iii hoth I art illie thirough researchI programis (0 nd oled as a result oif th is
alrid peacet Erie ina iniin lce performniarce are tlice desired st udy will sign ificanitiy iou prove Air Force mia iniveii anrie
results of' tiiis project . operatioins.

Tihe resea rch is a ii applicaItion iiof' al iiitegrawtd approachI
to maintrterranrce resea rei. %itih specialI at en ion to ire role A FHRL Con tact: Riich a rd E. Wei rrer
of the rnaii iii effert ive arid efficierit maiiiteriaince. It AFIIRiJLRLM

will prov ide tfir basis for al ii iitegra ted research anrd W righlt -Patterson A FB1 OI )1 5133
dev'lnii pormIit wildef' v arid quaiitify tire Autirori 785r-5109re

factorrs Ihat iniflu oe nce mia interianrie per forrmanrie. Comme ritrcial (5 13) 255-1 160

I 'tlizavtion : kcategitrizat iiiii/cod inrg sch emie has been

dex loped frotmr tire icontent otf tie data curllected thfus far.

\s data areti colecttd. I hex art' irndtd arid] strtred ill a Title: (.onipu ger-Based Mainiiteinance Aids for
comrputer data base. \ sorftware prorgrami has beeo Technicians
dcv elitpedlx %ic allotws gre'at flexiibili t inl mianipulatinig

and atialyzing tire stored data. R awa awal\sis its no'% Desiription: \ prrtot\ pe, i'umpiittr-based riairieriarice
underxaY arid wiii crontin ue t hrourghouirt lilt- protject. 'Flit' aidf, s\ stein is it) lie dt'x eloped anrd e\v al at ed . T hit s\ slttoii
airalysi of tire- data tcolletcted wxiii idet'if rioipportiitits %xiii s tore. retrit'e. arid] present irifonrmat ion for use by

teciriiiciaiis wxho petrfrmi miaintenIanict tasks at thert deptt
l'e +' rlit' goat is tntdevciop a sxsti'ii thI at iseuasy to use. i

likted b.% tetliiiaris. and 1iroxidts httth rtiiniari xx jir all
tif thit inrftiritat ion1 needted fttr ire task. iiiiiair fatours

-~~~~~ ~rt'qurireinits art' liing t'rmphrasizeil ii thert s~ ste detsignr

Op Te s' %tl i l pre'steit iritruiioits il t1hrtt lt'xt's oi
niait. lii, 'eatr will 1io pit'd te tet-hriiiian it

instruitots w ichr art- apptroptriatte for is tt'xi t (oft

t'\Jenielrie (vu'r. dt'tailu' if pI.-~pprcdrst

illusirat'Ft-ii foritt'ftiv c terhn icians lri dta~ xiter
irstriuctioits ftir irert t'jtri'ntuu techlniciiarns). \
toiiriiiur grapthic, tt'rmiira wiil bit iustd'ti topresnt Olt

ior tOe s\simuwill beiiIn adapirt'i Vrutri tOlt \tlxance~d
Inrt'triiinlii 'xs'ii siitxxre. 'I'thriucai data for it tet

Staff Mtit'rijst Hex eiulig Dl~a peirfoirmi miicu'iri-i otn lilt, l'st btt't *x \t'ii. lit a foilluw -

I~olcv foon''u'ibr til' \Itis t o pri. Iuriiti \li' s-l-t'i- wxiii fi' if'x'ii'lov wxhich art'
Itt lmrriortxu MIaIiiiaot des'igrne i'i r list. al lit' it'rniu'iar' airi itr.artizaitioah

Em ioomei Smk v~ of llailielance
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characteristics, and operations reuirements. The new

effort will develop equations for each type of aircraft
(i.e.. tactical, bomber, and trainer). as well as specific to
individual subsystems (e.g.. bombing-navigation.

landing gear. engines). The new work also will
investigate the causal relationship underlying the
regression equations. D~ata fromt 01 bases have been
collected during Phase 11.

Utilization: The new regression equations that are

specific to type of aircraft as well as specific to type of

subsystem will provide much more precise and accurate

predictors of maintenance demand rates. for both the Air

Force Logistics Composite Model (LCOM) teams and

Aerospace Industries involved in new aircraft
developments. This, in turn, will lead to more precise

estimations of the support resource requirements. To the
extent that causal relationships can be established for

individual regression equations. corrective or preventive

Technician Using Computer Based actions could be taken to reduce the demand for

Maintenance Aids Systemi to Retrieve equipment maintenance. For example. if equipment

Maintenance Instructionis characteristics contained % itlii a regression equation are
logical ly related to thle sublsystemn. thlen it woulId seemn

senlsible thiat changes in those chiaracteristis vould effect
U tilizatlion: Thle techniology developed iii t 

t is project thle niain ten anlce demnantd rates. IHowever. ex peri mental

%sill prov ide thle basis for developinit of ani effective testing %sou Id he req ui red to coniifirmii suchI logical

techic al data presen tat ion systeni or thle u tonma ted re lat inshlips.
Technical Order Svsteni (AkTOM) at the Air Force Logistics

mammaid. ' lie tech nology% sill ensure that t lie AT( s

data presentationi systelit is eas% toi use aiid meets thle AFHRL Contact: Frank Mahier

needs of thle ma inItenianlce techniiiciant for techntiicalI data. Vll II H LA
The operational use oif a cortiputer-based miaintenanice Aright-Patterson \FB Oil t.)133

aids syst em will sign ificanlt ly reduce thle costs of %u tosfri 78.5-3871

ma initaiinrg thle i r Force techicialI order sy stem b% Commi nercial (513) 255-387 1
reducing printing costs anid reducinig thle cost (if updating
techntical orders.

Title: Evaluation of Techtnology for Acquiring

AEU'RI. Contact: Dotnald L.. Thomas Supportable Sstemts
\FlI H I/I H I At
Wright-Patterson \FB H ,lIS133 Dlescription: This is tie fintal phase of a four-part effoirt
Wo n 785-3771I to dt. ilop anrd field a coordinated liii ani resources

Comertcnial C 513) 2551-3771 tech nolog tuo sutpport wseapon s~steni dev elopmnen t. Thei

cooirdin atedtl ecli otlog consists rif an in lltegra ted assemblly
(if mrodtels. tecthn iique's. a con sol idated data base. and a

tiiet itmdtiig% useful for t heir cotmbined atid tiinel

Title: Main tetmance I emtatd Metric%- Phase Ill appl ica tion thro ughouiimt thle wseaponis systemi acq uisi t ov)

process Its pu rpose is upt great lv faciIi tate arid sYstematize
1Jeseription : 'lThis is a cotu ioat ion of the is rk to t le ev aluat ioin of resource* re~qire men ts amid cost
develtip better pred ittors of dem anrd ratet ftrr aircraft thItrouighouitit weaptn s~ stemi uleilopnemit . avtid toi increase

rmaintentance. The e'arlier effourt clevreltped regression thet feasihilit'% (of imtplerreniting those ctorsiderationms as
t'tfiit orts is icli predict inaititetiatce demndt rates for gideliries for dlesigtn itl sy stem sumpptort plannintg. The
aircraft subisy stemts as a fuion omu f enivirtonmtetit. dhesigri ttain thlrutiss oI phase fomur art' (a) ito evaluate and
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orn ple i te preparation of the integrated techrology for effective application of analytical techniques and a more
operational use. and (b) to develop materials sufficient to coordinated sequencing of design development activities
aid in transitioning ilhe technology from the ILaboratorN to %hich relate to logistics support planning. Use of the
the user. 'o date. tIhe technology evauattin has beeii coordinated echnology in weapon system development
conipleted. The evaluation included a thorough review of programs % ill significantly increase Air Force capability
all previously developed documentalion. exercise of all to more fully consider design. operation. and life cycle
comrputer prograris and models. and an attrrrp to apply ownership consequences as joint iradeoffs. A key benefit
portions of the technoogy to an avionits support of tIhe technology is the flexibility of its components. The
subsystem in development. Results indicate ihal the nelhodologs is sufficient by itself but can be extended to
methodology is basically sound and usable. The interface with oither tools. techniques, and analysis
procedures and models (ar provide a significant amount approaches. It can exist as a stand-alone nmethodology
of information it aid decision makers in evaluating which also supplement and complement tie logistics
svstell alternatives arid the impacts each have on cost. support analysis process.
readiness. and hunian resource requirements. The
ongoing effort is to complete tlire technical refinerients to
selected components of tie technology, and to prepare AFHRL Contact: Rosemarie J. Preidis
user-oriented documentation. :\FIIRL/LRIA

V right-Patterson AFB Oil 15 133
Utilization: The overall impact of this technology Aulovonl 785-3771
package is life cycle cost avoidance tIhrough a more itommercial (513) 255-3,77
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COMPONENTS SUBTHRUSTS THRUST

i CREW, GROUP,

- CREW. GROUP. TEAM. AND UNIT PERFORMANCE TEA, UI
TECHNOLOGY TEAM, UNIT

- CREW. GROUP TEAM. AND UNIT TRAINING PERFORMANCE
SYSTEMS FOR COMMAND AND CONTROL AND TRAINING

SYSTEMS

H SYSTEMS' '" ' ,WEAPON

- ACOUISITION LOGISTICS METHODS COMBAT LOGISTICS,
- LOGISTICS FOR COMBAT MAINTENANCE LOGISTICS MAINTENANCE,
- MAINTENANCE DIAGNOSTIC ERROR REDUCTION TECHNOLOGIES ANTECHNCAL
- AUTOMATED rECHNICAL DA AND TECHNICAL

TRAINING
TECHNOLOGY

* MAINTENANCE SIMULATION

• INTEGRATED TRAINING SYSTEM

- COMPUTER BASED INSTRUCTION TECHNOLOGY

TRANSFER

TECHNICAL AND MAINTENANCE TRAINING TECHNICAL ACHIEVEMENTS
CI

Title: Flat-Panel Simulator for Comparison with a (g) relative emphasis on procedures and system logic or
Three-Dimensional Simulator troubleshooting. (h) degree of performance monitoring.

and (i) efficacy of stand-alone part-task trainers.
Description: A flat-panel simulation was developed for associated with the simulator.
the 683 Converter/Flight Controls Automatic Test
Station associated with the intermediate level Utilization: This effort resulted in a two-dimensional
maintenance of the F-Il ID aircraft. The simulator is for simulator and the associated documentation required for
use in studies of the impact of physical fidelity inherent maintenance and modification of the simulator. The
in actual equipment, three-dimensional simulators, flat- simulator will be utilized in future studies intended to
panel simulators, and graphic simulations on technical improve the cost- and combat-effectiveness of trainers.
training and subsequent job performance. The contractor One area of particular interest is the impact of lowered
designed and fabricated a two-dimensional simulator that fidelity on the time required to develop and implement
provides comparable training capability to the three- new training programs. Another area of interest is the
dimensional simulator previously developed. To impact of varying naintenance concepts on life-cycle
maximize comparisons between the two simulators, costs.
parameters were contrasted insofar as practical.
Contrasted areas include (a) physical fidelity. (b) Benefits: This device will be evaluated under a separate
minicomputer versus microprocessor control, (c) research effort. The results of this study of the impact of
FORTRAN programming versus an ATLAS-like physical fidelity on cost and training effectiveness will
language. (d) degree of integration with theory portions then be provided to future designers of training
of the course, (e) environmental requirements. (f) equipment.
indigenous versus adjunctive knowledge of results.
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Flat Panel Simulation
of F- I ID 6883 Flight

nonU. Converter Test StationWi0

AFHRL Contact: Edgar A. Smith Phase I consisted of an analysis of existing training
AFHRL/LRT documentation for five Air Force Specialties involved in
Lowry AFB CO 80230 organizational level maintenance for Minuteman. Each
Autovon 926-3391 specialty area was analyzed to determine where advanced
Commercial (303) 370-3391 technology, low cost maintenance simulators could be

used to enhance unit training. On the basis of a detailed
training and cost benefits analysis, the Site Security
System Maintenance area was selected as the most

Title: Maintenance Training Analysis and Functional appropriate for a training simulator.
Specification Deyelopment for a Minuteman
Maintenance Training Simulator Phase 11 consisted of the development of a functional

specification for the selected Site Security System
Description: This is one of a series of related research simulator using a procedural ISD handbook. Cost benefits
studies performed as part of the Simulation for analyses indicate that the effective use of the training
Maintenance Training project. The purpose is to develop, system described in the specification could amortize in
demonstrate, and evaluate selected applications of less than four years and has the potential for substantial
simulation for Air Force maintenance training and to cost savings in subsequent years.
build baseline data about techniques. procedures. and
principles necessary for broad applications of simulation Utifihation: The results of this study indicate that there
in maintenance training, is a great potential for selected applications of

maintenance simulation for 0-level missile maintenance
The previous studies demonstrated the potential of training. A functional specification was developed for one
simulation for avionics intermediate level (I-level) such application - Site Security Maintenance Training.
maintenance training on aircraft-related systems. The The training analysis and specification development
purpose of the Minuteman Missile Study was to phases served as vehicles to further validate previously
determine whether the findings of previous studies were developed handbooks on ISD procedures. The handbooks
extendable to operations level (0-level), electro- were found to be useful and suggestions for further
mechanical maintenance tasks in the missile field, The improvements were made.
specific objectives were to quantify the potential benefits
of maintenance simulation under these different Benefits: A functional specification for Site Security
circumstances and to develop a functional specification Maintenance Training is available for Minuteman and can
for a simulator which appeared most beneficial from a be used as a basis for subsequent procurement. Lessons
training/cost standpoint. A secondary objective was to use learned in this effort may be useful to organizations
and further evaluate handbooks containing Instructional involved in training for other missile systems, such as the
System Development (ISD) guidelines developed in an MX.
earlier project.
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transpotrtable. T(ilte principal purpose (t' this effort is to iniexpens~ive stantd-alonie terinial coultd li' usedl to

develop anti demnstrate that o(tt or more of the support testiing in a computer-hIasiti s~ tiii soch a fit,'

ffloctional components of' flit- U S (-ao reside arid execule ktdvaoted Intstrutional S~ 'steti. 'Tllin a iagt' of Such a

onI sitial. affordablte minicomlputers. T'his % ill be' terominal is hoth instruct ional atit econioic. it. 'u it, toi

accomiiiplishe I)tb convert iig flt- existiing UlS sot t~are toi a date itiditat' thfat I li, pirocess of alists trinig test quiestiaoni

stanodard iiigfi-order lanoguage whfich ii s widel% a vail(afbe using the tti iroterini i a rathI er thIani Ciiui poer -readabhie

anid supported ool a numb er ofl mii oimputers. t'( test formos affetis the speed atid ai'ttiirai-% with ich tii
D epartm o ft D t efense standard programmiiin ig language studtenits toot ph- ee a le st. ( Mver a ii a p pro(pr iate

Ada ~ ~ fit , il etl pcification language for thle new amiort izat ion period. sucht as .5t %ears. a capi iali in~tst tutu I

software. If a suitable votipiler is available. Ada wilf he iii low -cost terminuals w 1)11( effeit a say ings over flit'

ile( iiipieuiielttat ioni fanguage: otiterwise Vasta1 wil hfIle recurring itateriaf costs associated withi test foris. Thei

usedl for flt, imiplemtentation. 't-e developmuent inatiline present research effort is directed toward extenidinig tile-
rttr tihe reliostiiig effort is a Dfigital Equipmteit knowAledge base about a new- i'ltuiologN stjcht as the

C orporatioii 11 \I/781). The finial productI %ill utilize itticrotermtina. .A biasic design assumtiroit for tilt
thlt devehipitetit macfline as thte ceniter of' a star- shaped iiroterininal was that colopultig power ie( focused (ti

tl i stI r i 1) tf ed co li pt I h tg ite w %or k. %wi t , lismall student respoinlg rather than oil thei presetlatioii of'

- itiin iminiputers at tacht ntode servicing focaf groups tif iniformoationi. It %as felt) Owtl for most instruionoal
terinials. Links ito taci inode will be e-stablislted eit her pu~rposes. ie( presenutationi of inioritat iou could be as

trough elcrrlcnmncio ie rkem-ltange of effectivelk hianidled It% mtore traditional imeatns iof off-fine

h ard storage mutetlia. stochI as tlisk or tape. Each funiti onoaf presenttat ionis. suchi as programimted Ii'x 5. II ow eer. fl it-

comnponet of thle retostetl AIM wirll be available at eacht powerful instruct ionual techniique of branchlintg beconuts

node. Eacit functional comuponenlt of fth reitosted \IS %ill difficult to imipleentt witI printted mtaterials. For t his

reside onl andl be indeptiudentlN executable at eatci node. reason. th It i -dittittsiotiaf aictts sibilit featuore iof'

I Ittwever. eacht node may itot (dependinug oil size (If Ilie icirofihe is seen ias desi rafte IcXdd it in a II itt a large

co0mputler. amoun1 it of storage available, and itnuber (of tomut oter- based instruet iontal ststetti. filie productiron of'
terminals ctonnected) necessarily be able to execute all ictroifiche materials is a ver.% di rect Imcs titroog)t tllt,

functional cornponentIs of life reliosied AIM concu rrently list ttf C omnput er O u tput MIicro fichett (COA)M . A flI
for all users at that ntode. ThlitIranosportable A IS soft ware producjitill t et'hinitquies N 'rI' st udietd tultder a illst

-tn be used ott a wide variety of hiardwa re tyvpes tot coplpeted effort, anid tliv finduinigs s ittiwed thi at ( (Pt was

support individual projects or programis. If a user wanted a feasible traitnitig tetfi ioftgp. Conduct tif' tlit- ( Af
Ill,, Ilimoi ted capabilities. polrtitons ttf flit- systemn could be restarchI was performited itt tlit- A va 1tuts M.Ietitai Cou~nrse

down loaded to vetry small htard wart conifigu rat ions. atI te I ow r% Techicial T(raitnintg Cetetr. 'Ilte essenct tof

Because of its forward-looking resource st'hedulintg thle pre~set effort is tht tomtbutn' thte cotmpuiter teclol ' %iig

capability. it cotuld lit- used at btases where flight of tin' iirhtroittoaf. whiicht focuses tilt tit'(lt, conrtol of1

schiedulinig is a rociern. Overall. it will be applicable ill studeint respontdintg. antd itrofit-te ti'tl titiog . 1%hiiclt

almtost autv training apptlic'ationi. priimidi's ready~ aicess Io difi- 'st' framte ofi ittstrulitional
iniformti . \ a ardware ittterface' allow s tlit-'

tiicrntt'rttitil to -kiniw whlitch miicruofichei f rameli'

IVI-I.I, Conmtact: \)all P. Mlarsitafl bintg used btflit- st udett it trn. tie ticriermitial
W111111/,1:1' cintain the lii ltist rutiiltial infiormtation it l te iciroificheii.

\1tilll 9)26-2775 telohpt' uisitng thiis tec'inttlog . Software' packages ita~q

Commerctu'niial (303) 370-27 75 beeni detvielitd whticht will aflom flit- oticrtiche/mi'ro-
te'rmttinal tob lintke'd with it , low %tilI irco'mpilute'r. he'
titirttiittiitr itatndles test ge'terattiont atidt record

kee'pintg atkiei tts for at testinig centler ilit'rt comipute'r-

Title: Develtopmnt of' Test inig anud Inta rutIioinal btase'd intitnut io iiiare- not at a ilallt. \ F11111 -'11-8017
Syste'm Based on Mikroernninal andt Mierrnf'klmt S ioetttalairti'i' %Imt 't for Cotluifltr-BIaseuf

eiCeSI list roio iit I lardutart' at it ftw art I )vveltijoiitt. , tit

IDexctrimiion Vit ir resea rt'h (ruportetd iii I itt icti repotrt
afIll''178- 4t0 sittiei tht t ilt, tuse' tf a stmall,
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I'liizaimi01: %I Iougi i the %Ii icrowtrlir i it a I/ %I icrofi Ii ife air d sOINred1 dat(ia baSO'S. the S. tlemin 'il] assist the
S'.stein is on. at I 114. jiroitotl e stage. it is seen tha Irdi ll.% srirduler bIrodu1~c ing a basic schedule thrat is sylIlabus
opera ionial uniiits could be used iii bothI resident arid field spiecific aiid conflict f'ree. Theii scheduler %sill thlen fine
t rainiing corurses. f'or suprit of Etenisioni Course itile iIe schedule thlrouglh i on line CR:IT. Likewise, to
Inistil ole irraterials. aird iii large-scale test inig operat ions~. mtaintajir currenicies. Itndenit arid inrstructor data bases
such ats eiilisitnrt testing. Thre potent ial beirefits of' this %ill be updated by ire operations officer at the( end of
technrology are t lie- reduct ion of coniptiter f'orri costs br elach sortie. Responidinig to additional requiremenits
Couiiipit er- basedin jst ructioni. proivisionr of' interact ive idenif ied during thIis phase. MsFR11. prop~oses ton enbance

- ~inistruit ion f'or ei thIer corirputer iir ruarrually iiaraged thIis f'or%%ard lookiitg resource schredulinig. following the
iridis irlualized courses, reduction iii instructional MD1I II) elfort. through the application of existing
riraterials costs thirough ut ilizat ion of' iiiicrograpliics A IS t'cli rology tii prir~ide hiistorrical data collection arid

ivnrolog . anrd inrcreasedi esti irg ca pabhilit ies. incrid inrg aria I si 5. reqiremnent s f'orecast inrg, reports genierat ion.
rest secuits. and( acaderriic assistance capabilities.

I'ilizationr: The rurrrri IR&DI effirt %%ill result iii a
.4FURL (;o,imlct: Brian iiI a Iinair de niiin strali (fil i H Iighlt sch edu~l inrg capahi lit1. Thre

'sF1111/L .11 feasi Iilii demronst rat ion %sill he coniducted ini one

I Arr AFlB (C) 80423(4 sqadror iof' thle Tactical 'sir Co irianrd (T's() t79t I
Itutooni i92027 8 1, Tactical Training \Xing at Iffolloitian 'sFB during
Comm nercialI (3043) 3740-2784 N ovemib er aird D ecermb er I110I1. Thlu en rid f the test

ioirncides -ithll thle errd of' the MlIX4:1 IiR I)effort. 1, rider a
proposed joint T I's/F11111 effnirt. thre additional
capiabilities is ill be initegrated int 1r.e \stei, a staind-

Title: Frrward Loo king Resu rce Schled ul ing a loine versiorn des eloped, an iltIe technro logs t ra isit ioned
Sistem ~to T.\s(: for iriupleiientaii iii dlie five TI Ws Replacemnti
Systm Training I nit bases. Fort her exploratory ani advarnced

Description: Because oif thre inrcreasinrg co inplex it of Il( developnen t isork is proposed to exa iiii' thre potent ialI

riioderri day . fI iglit ra ii rg sylIlabus. air inrord inate apl iar h i I of tA rs eratnalo lie scombad theigatr
armounlt (if tirite is beinrg spenit in developinrg da ily fl ighr opraignse.to .s peaIinilard otbttha
schred ules. Thre object ive of ti is phrase oif Ii is project (a oeatnis
Mucl~onnrell D~ouglas Corporat ion (MI)C) Inrdepenidenit
Rlesearchr atid I evelopitet OIR& )) effort) is to reduce N lir un
daily flighut-whleduling mnanhours b ' 50"1 b)y s developing .4FU1RL Contact:Wila .urn

arid demnrst rat inig thre feasibility of (-oni pit tcr-assisted 'sFIIRL,/[RT
daily fligl schredulinig. Thne approach is to bruil the loisr% FB C ( 804230
schredulirig systerin around the existing data bnase arid 'sutivori 9)20-2745

editor approach of thre Air Force 'dvanced Instructionial C:ommniercial (303) 310-2775
Syrte. U.t ilIizinrg st udenit s. inist ruct or. cou rse s I labtis.
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Fidelitt 0883 Mainiteinane Simulators with Actual ill jidi ciitnrifiIi pter~mitil for Ilitlaicot
Equipment

Description: Dlespite Olie fat tha~t siiuilators hav Itevii art, lo1 tltrirtimitliv cittifnruli't eIftti'vnr (it of Ili t)
used for ' iars. it ftitllogicallv stoun vi o iiparai iv 688 i, i acil iioriiai u (r. (if) :if -imon ir. i -1~

stuldivs of the iosltnictioiiaf andi cost effivctivnis tif ~ iitulaioir fhil iiniiijions oil d li fllim~in':
simutlattors aiid actuial etftiplillio trainers are- rare. [:(it

examiple. decision oirakirs still lack reliable (la oil Iliv 1. ITsk irai n ig EfvitI tn-

foloolog major research issues. D~o simulators lraiii 2. l'randtlr uft 'I raiiii
sturdents as effectjvel. as or miore or less effeclt~elt, tiati. 3. T'ask T[im
actual equiptoetit \\ fiat are thle relative life-cy~cleo"'oitsof 1. Ilfe IC1 CoI
thense dev ices? \ re procedural types (if t asks v ersus ore . ltocca \eept a ii4
difficult diagntostic Ity pes of [asks learned more it, Field lPerformrance

oietie lvti silllu 1ator or actuoal eq ti mOi t? D oes
three-dimensional (31)) or to-diioensioniaI (21)) Toi arcotnflishilliiew oliji-cli~ t. aiilprii irizo pe-ipr-t
simulator iechniologp assist studentls of' lo%%er ailiit ' Ill control iasurs (if task related learner liaratleri~liv-
perform mtaintenance techniiician [asks as cobopetvndii as %iro, de. ftlped aid adjin itntirid if, all iraibot' durng
higher abifii\ studenits? Emrpirical ariswtrs are required lt980-198itf. \ifdiiittaff'. a indepenet samiple (it
if further simulator training is to produce task toitipelviil troubleshooting performattiv le~l (IT'l Tpr olt
performers for t lie, feast cost' ifl Iei I ,its oif task probtlemit) Ili- clivnounliird IllOl

field.%ven admiiiijtrid to lrainve af Ier vxpitistrt' Its l

'To jtrtvitl comirpetentl oailieliaiite Itt'hit'cians to tis' siotolatir atiit ti the aetnal equnipment Irair (raimmg
fitIti. vxpeirsit~v actul equiptoett is toslinoaril,\ ituittilii,. fThe T'lfT rniSietl otf tnt4 umajttr las

1e11oittet for triig. \s a irainilig thic it at loaf 1ttrfiroance tiilegoric: (A 1trovttt re. fitll ting a~i f)
fttiptment dule. nut rvaiil pitrmri i tuecotrotilied mtanual rtriftesloitiig. Tranisfer tof traiig. toot,. andi
prisiuitalio otf' inalftoiui ils rijtri tilalisv e tf ift-t~te tissl uala arc -n~riul\ fliiggpitwri too

ttublishottig piroblemris occturrinig I ritqueiit ill dlerini lii rt'fatii tffsulii tot' aiouig it'i ihres
osperatiomnal setlings. Less *\pivosiv real-time simtulaltirs i railtitig dvits ( ait tal tqifofitmw. :it. andI 21)
(1(o poissess ib fctapati lit fotr t roubileshoting traiing siotiattIrs).
nhInch inctorpotratis htandis-onr pracicei to incriasi

troubleshotinrg skiff tot a samrpli oif fielti-rilated
naiiiatea(e problemis. Ito adiion Ili mprttitl skiffs .lIIRI Contuct: Gvrairt Mi. Hiissino

tralin ig. ftrotferl% designedi itoiptitr-fiasid trai nin.-llIlI il
simlultors also lia i tIv pitential tt reltasi mre la(i\ r\ \I I CI 80(l2311
e\pttsive ac-tual equlipmoent for ttperatiMIal reatdiness. 'lo \ititm iii (120i-3391
this end. tujeitivt, data are ret~uired to dterinre thei C1 mria (311:017 .il-i.39I

I t trltntitaTt t-ritg at F- I II
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Tite: Ilaitdbj~lks. amid Motdel Spe(.aficatittnN for [hie (SPW) Training Dlv e \Iitii(Itiiii \Iaiiager miii a

Desigia and D~evelopmnt of M1ainteiiaiie Simulators p)rocuirementii spitcifiationl \A~ili t aid 4 i,- the (

Descripltion:li Trahie obetiit06,iors fu itliatteo. trt'~l i ti~iiriiiiiat' ul i '3tuie
rtlal ' \iv andiii alt iel d talillg order [Ilr lolk 'iii st of Tsvlitit pro i-d r %%IIIr h at tltiig iqi v trlitik art'

intrdi flriu tihanok for I n~l larllaii i tur( lstructionl ;\sv nddtlpoe.i. iarial ew~t 141 tpli.v IIv isialiili

Iiiaiittlalie SMitl tr hIv m rtand Traiting I cmiliit lrt ItII1.1rij rtp il \ill ,' 1111~. ail i l theI ittle-
\cqua iiiali r managrsg a irilttis iii iiiiriitaiiii re urd l o d-tn23.S) I cu al o e

nlittitilii t ta .' iandsijiaritirv . a ot dtu iiitniit 1 ilh jtiiiac \% au. il ti tlti d t~lo ed ((-r NIt~l

dvg Iopmt vnt. 1 ofilitk model h iitiiitl spetifiliatlin o the traiingc 1 iiati tiii,' ] f r a ltandbo i .iin bakgrun and i

d,iirtill t h 1irgttizl at a l lttt and atvrw ial ',v it SI3()a i ' rli~to' iii llrailIspec ifi teq ire t. ralig

maiii antaiingi siriilaor for urtii atio h i ll (a rqiri ent %k ill t u mr i coor itial ii %% i t h i a model

reide schtotoiirl ad /iar Ttaki\ speifcaio lIt) assur [fll tranin rvu l art,

stepailirttialii t %~InII li -t ultils (i ) iterclleti n lii ilfille. Tisn ril ls Itig rm d a. basjt i sfracp lI1

ail i a ndtiiiat do tigrwifiatir (o it' trailr .aii i i f h 1sigtorfkta l (e~i) \Vl o'l' at r\Iv[l

[ftill ii[itiiil. aii lasficto a nd hll Itriigriili l of %ilb )ffiitoiS[ wiiti during di d38om lo
mid modtI speciication mhich rainiii siffca i i orintt na nc s(3t3)or and3 tol
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Technical and Maintenance Training

Title: F-46 Simulate' Aircraft Maintenance Trainer Itilization. Pre iou, reearth has detuustrated sonti
Evaluation siniulair, are less rtlwnsi ,c b.% a faclor of t[' tihan

a tual eqllilwip1e1it. Ihteriniiing hrtiher specifir F- 1t
Description: To provide conpetent F-1it naihitelan'e S\MI's are also e'tahle of lirducing ron etili F-1t
technicians to the field, the Air Force has rectntlx iset. ;F- niaintenanre Ite'hitncialt. at ies cost ihanr other trainiog
10 Simulated Aircraft Maintenance Trainers iSk\1Ts) alhernalies is tihe reason tir Ihis stud%.
rather than the typically more expensive actual
equipment trainers. From the ten SAMI's developed. five To assist detcisioi iaking, v. apol arqui.ilhio and
"ere selected to represent flighitline knoledges and training inanagers in the I-I S*.stvi Prgrai ()ffic'c
skills required of mnaintenanc techtnicians at the also need evinpirical data to d'erioin (a) Ilhe kinds and
organizational skill level, range of inainttnau'e tasks for ,.hich S \ \IT ty pe dv ice

are instructiiiall cost etlci vi. 0) ho" revrcsvnctatiiv
To determine the training effectiveness of these and effective are ile, current siriulated ntalforwctioti
cornputer-based SAM]'s. a studs currentl, itt progress practice problens of tu real flightline inailiernaie
requires (a) the' developnent of objective. criterion- problems. and (c) ho fuliur sim lators oight hr belter
referenced job sample lerformot ice tests that incorporate desigined and utilived to p1roduc v.mt,tle tottaitttcttattc
critical knowledge and skills required of couipetenit F- 1 technicians. Preliiinar data front iis effor at liill XFB
technicians. (b) the conduct of iransfer-of-training is expetted in Februiar 1982.
studies between eacth of the S\M'l's ard subsequent
flightline performance on actual F-1l aircraft to

determ ine each S.MT's contribution to job 'ornt 'yvec. AFHRL Contact: Ierard M. I)tigna
(c) life cycle costs of each S \%1T r poared to othelr \FlIRI,/II1'
training alternatives, and (d) recoiniendations to L.or \ F1 (1) 80)230
improve tie design and iniplernentalion of instruclional .\ilott 920 -3391
features. e.g.. inalfunetion practice and student Conrertiai (3 1) 370 -3311
performance tioniloring capabiliies.

F-16
ENGINE OPERATING

PROCEDURES
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F-l0 Enrgine ()ptraing
S sttem Siniulat,.d
\ircraft Maintctanc
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On-Going R&D

UItilisations: This research will produce a graphics
simulation for 6883 test station tasks, specifications for a
low-cost device targeted for the training environment and
a research.test bed for the resolution of issues associated
with maintenance training graphics simulations.
Furthermore, the test bed can be considered as a
prototype system for establishing functional
specifications for a variety of part-task training
simulations. Such a system could be used by the Systems
Program Office in determining least-cost simulations.
Graphics simulations have been successfully employed in
many equipment operator and maintenance training
situations. This effort is extremely important in
determining the correct match for a training task and its
graphics level simulation. The results of this effort will
be used to develop graphics level simulations for new
weapons systems an d equipment as well as for current
systems.

AFHRL Contact: Brian Dallman
AFHRL/LRT
Lowry AFB CO 80230

,_____..._________Autovon 926-3391
Commercial (303) 370-3391

Title Personnel Requirements for Non-
Conventional Instruction

Description: This effort will investigate the role of
Typical Interactive Computer Graphics Display instructional support personnel in non-conventional

instruction (NCI), e.g., computer-based and instructor-
managed instruction. Instructor-perceived problems and
the range of instructor roles in NCI will be analyzed.

Title: Interactive Computer Graphics Simulation for D -,rminations will be made on possible roles for non-
Intermediate Level Maintenance Trainer instructor personnel (aides. proctors, helpers. etc.) and on

qualifications requisite to those roles in selected NCI
Description: The potential for interactive computer settings. Criteria for selecting instructors for NCI. and for
graphics to provide part-task simulation capability for training those selected, will also be examined. In tracking
maintenance training is very high. The objectives of this this cluster of additional factors which impact instructor
effort are (a) to demonstrate the feasibility of using morale and performance, this effort supplements those
interactive graphics simulation as a cost-effective adjunct which have dealt only with training in the NCI instructor
in a learning center consisting of an F-I 11 6883 problem.
Converter/Flight Controls Test Station and a three-
dimensional simulation. (b) to investigate the training Utilization: The principal products of this effort will be
effectiveness of graphics simulation, (c) to develop a an analysis of problems in NCI demonstration of
functional specification for a low-cost stand-alone proposed personnel specifications, guidelines for
interactive graphics learning environment, and (d) to improving instructor satisfaction and performance.
explore such issues as color, fidelity, and resolution validated instructor training, and guidelines for
requirements. as well as embedded instructional instructor selection and manning requirements. These
strategies such as the use of advanced organizers. The test products will obviously find application across the range
bed will be built on the existing research and of military technical training, as well as in the civilian
development capabilities of the computer-based education'and training sector.
instructional system at Lowry AFB. These capabilities
include data collection and analysis. computer-assisted
instruction, and computer graphics generation. The basic AFHRL Contact: Robert H. Summers
hardware configuration will consist of a high resolution AFHRL/LRT
color graphics terminal and a video disc unit. The video Lowrv AFB CO 80230
disc unit is capable of representing a variety of adjunct Autovon 92b-3391
media which could be used for the final design of a Commercial (303) 370-331
simulator: microfiche, video tape. slides, film. etc.
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Technical and Maintenance Training

Title: Effective Application of Computer-Assisted Title: Computerized Adaptive Measurement of
Instruction Within Different Instructional Settings Achievement

Description: The degree to which computer-assisted Description: In training, achievement tests tapping
instruction (CAI) is effective varies substantially from several domains are typically administered at various
one situation to another. This project will investigate the points during a sequence of instruction. In such
factors that create those variations in effectiveness, with situations, information concerning an examinee's
the goal of establishing predictors of effectiveness of CAI standing within a single domain at a particular time may
applications. Once all such factors have been so ordered, come from a multitude of sources, including (a)
they will be transformed into a decision matrix, which performance on a test of that domain, (b) performance on
will ensure that all relevant factors can be weighed in CAI a concurrent test of a related domain, and (c)
implementation decisions. performance on relevant domains at an earlier point in

the instructional sequence. In previous work a procedure
Utilization: The ultimate product of this effort will be a for simultaneously assessing an examinee's standing
course managers handbook that will prescribe the within each of a variety of domains was developed. In this
appropriate level of CAI application and will identify the work, further refinement of this procedure is being made
required resources. This handbook is expected to be used as well as developing procedures for incorporating
for training development decisions in all military information from prior assessments. Related studies
technical training, concerning how dimensions of achievement change over

,] time are also being made. These studis have led to an
examination of adaptive testing strategies which make

AFHRL Contact: Robert H. Summers use of this collateral information, as well as
AFHRL/LRT characterizing individual growth over an instructional
Lowry AFB CO 80230 interval. This is a basic research project funded jointly by
Autovon 926-3391 the Army. Navy, and Air Force.
Commercial (303) 370-3391 Utilization: This research holds promise for

dramatically affecting the measurement of training
outcomes in Air Force training. Testing and measurement
in training typically requires a substantial proportion of
the overall training requirement. The procedures derived
from this research can increase the precision of the
training measurement while markedly reducing the
amount of time required to accomplish it.

AFHRL Contact: Roger Pennell

AFHRL/LRT
Lowry AFB CO 80230

Autovon 926-4388
Commercial (303) 370-4388

Title: Task Proficiency Evaluation in Air Force On-
the-Job Training

Description: Task level proficiency evaluation
* ,- procedures were to be developed and specifically oriented

* to On-the-Job Training (OJT) requirements for both
maintenance and non-maintenance applications. These
procedures were to provide operational guidelines and

,4 training quality-control techniques for new approaches to
OJT evaluation. The OJT evaluation procedures that were
developed have been described in handbooks for use by

Student Preparing to Take a Computer- OJT administrators and by supervisors in ensuring that
Asisted Instruction (CAI) Lesson task proficiency evaluations are conducted properly.
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On-Going R&D

Utilization: There is a recognized need for better A.HIRL Contact: (Capt Ri(hard T. I neen

operaitioal procedures Io determine %%helher individual N FII HI./1IRTl'

trainies in (JT prograius lave attained necessar% task Lowr. \FB CO() 81231
proficiency. Current OJT task proficiency evaluation ,ulovon 920-4388
procedures art, not as objective and standardized as they Commercial (3(13) 3711- 4388
should be. This effort explored and tri,,d out new
alternatives for OJT task proficiency evaluation designed
to meet the needs of (JT trainers, and supervisors in lif
field. The technique selected for futlier development Title: Development of Specifications for an
involves the application of critical incident analysis, and Integrated Training System for Air Force On-The-
it has been outlined in handbooks for field Job Training

inplementation. The evaluation instrument developed li
this procedure is task specific arid %ill have four distinct Description: A system definition study of Air Force On-
levels of users. The first of these is the trainee. Because the-Job-Training (OJT) is to be conducted and a detailed
the evaluation instrument is task specific. it can be used functional specification prepared for design and
bv trainees as a self-test of their ability to perform the development of a new integrated OJT evaluation and
task. The second level of users is tile assigned OJT managerient system. This research will (a) identif%
trainer. The evaluation instrument allows the trainer tIn requirements and functions at all levels of the OJT
determine trainee proficiency in terms of observable program and propose alternative approaches to meeting

activities. The third level of users is the supervisor. the requirements and performing OJT system functions.
Because the evaluation instrument is task specific and (b) define a primary prototype system, along with
identifies observable activities, the supervisor is able to alternative systems. to meet the needs of the Air Force
use it as a proficiency measure for all personnel assigned OJT program, and (W) by means of trade-off analyses.
to perform the task. The final level of users consists of produce a detailed system development specification for a

those responsible for determining the current state of new OJT system prototype. This specification will
OJT training efforts and the qualification levels that subsequently be used to develop and demonstrate a
result from those efforts. Users at this level would be OJT computer-based integrated training system for the
managers and administrators quality controllers. development. management. and quality control of OJT.
standardization and evaluation personnel, and evaluators This effort has been expanded to include a cost benefit
and inspectors at all levels, analysis of tlre proposed system and a detailed site

- " . selection study.

Utilixation: The present effort will culminate in
functional and design specifications for a new OJT
system. The following benefits are anticipated from the

qimplementation of such a system: (a) better techniques
for systematic definition of task training requirements

and improved task evaluation procedures for OJT. (b) the
,*'" use of state-of-the-art instructional technology in the OJT

- setting. (c) the introduction of computer-supported
scheduling record-keeping. testing, and training

" management into OJT. and (d) the development of OJT
;/, cost and capacity models. In general, the system to be

developed will be useful to managers at all levels of the
OJT program, in both maintenance and non-maintenance

areas, from base level up through the Air Staff.

AFYRL Contct: lames H. Burkett
OJT Instructor Explaining F-I Ill (,in System

low rv .FB CO 8023(0
\utoVon 920 - t388

Cornmrercial (303) 370- 4388ti



Technical and Maintenance Training

V9



TECHNICAL
SUPPORT



TECHNICAL SUPPORT

Title: Technical Support of Comprehensive Title: General Purpose Program Development
Occupational Data Analysis Programs Description: The Technical Services Division develops,

Description: The Comprehensive Occupational Data maintains, documents, and provides training in the use of

Analysis Programs (CODAP) system was developed to general purpose computer software. This software

provide an efficient and effective method of identifying includes the broad categories of language translators,

and classifying jobs in a rapidly changing Air Force such as pre-compilers and interpreters: utility programs,

environment. The Technical'Services Division develops, such as sort/merge and report writers: general purpose

maintains, documents, and provides training in the use of applications programs, such as correlation/regression

the CODAP system by data processing personnel at the analysis and multi-dimensioned frequency distributions-

Laboratory and at the USAF Occupational Measurement and subroutine libraries containing common computing

Center. The basic input to the system is information algorithms. The Technical Services Division is

provided by a large number of supervisors and job responsible for over 460 general purpose and statistical
incumbents in the occupational area being studied. analysis programs and over 2.200 pages of users guides to
Because the data are collected at the worker-task level, those programs. Benefits to the Laboratory derived from
CODAP provides a base of information that can be viewed the development of general purpose programs include a
in many ways and then used to address new and reduction in the number of unique occurrences of a
unanticipated management questions whenever they computing algorithm and thus a decrease in the
arise. The purpose of the technical programming support opportunity for error; an increase in individual
is to improve the operational efficiency of the programs programmer productivity by reducing the number of
and to develop interactive terminal routines which relieve special purpose programs to be written and audited: a
most of the less critical activities associated with setting standardization of products which reduces analysis time
up computer runs. by the researcher; and a concentration of program

maintenance and enhancement activities into a group
Utilisation: In addition to its operational usages in specialized in the production of efficient computer
developing and validating the content of training software.
programs, CODAP is being used to address questions
about the requirements of jobs that will be integrated Utilisation: General purpose software supports virtually
with the initial personnel selection process and eventually all Univac 1100/81 data processing activities related to
with the Person-Job Match model. Although developed by the AFHRL research programs. as well as the
the Air Force, all branches of the Department of Defense, computational support to other agencies, such as the Air
as well as the British, Canadian, and Australian Forces, Force Manpower and Personnel Center and the USAF
have incorporated CODAP in their operational programs. Occupational Measurement Center. One such program,
Many state and county governments also are beginning to PILOT, was designed as a' high-level. utility
use CODAP to validate their traditional testing and programming language specifically for the development
selection procedures and, at the same time, to develop of interactive programs with complete control of all
performance evaluation criteria. Educational institutions Univac 1100/81 facilities and file types. PILOT was used
are using CODAP to modify the curricula of the to create three special interactive terminal systems for use
vocational education programs. by noncomputer-oriented personnel at AFHRL. These are

the Tracking Research Utilization system used by the
Applications and Liaison Office: the Risk Information

AFNRL Contact: SrA Michael R. Staley System for Cost Analysis model for the Analysis and
AFHRL/TSOZ Evaluation Office; and the operational Air Force Officer
Brooks AFB TX 78235 Qualifying Test scoring system operated by the Air Force
Autovon 240-3928 Manpower and Personnel Center staff located at AFHRL.
Commercial (512) 536-3928

AFHRL Contact: Charles R. Rogers
AFHRL/TSOZ
Brooks AFB TX 78235
Autovon 240-3928
Commercial (512) 536-3928
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On-Going Projects

Title: Follow-Up on AFROTC Graduates with Scores
of 20 and Below on the Officer Quality Composite of
the AFOQT

Description: In the fall of 1971, the Air Force Reserve

Officers Training Corps (AFROTC) was authorized to
begin enrolling applicants for the advanced AFROTC
program without regard to the individual's Officer
Quality Composite (OQC) score. Prior to this approval,
cadets were required to score 25 or higher on the OQC for
admission to the program. After approval, applicants
were selected by use of -The Multiple Factor Selection
System" (MFSS ). This system involves a "whole person"
concept in which all available information about the
applicant is considered, along with the OQC score which, O
although still a factor, is no longer a single eliminating
element. Comparisons of 320 AFROTC graduates
commissioned in FY74 under the MFSS and a
comparative sample of 960 non-MFSS AFROTC
graduates commissioned in FY74 have been made each
fiscal year from 1976 through 1980 to study the long-
term similarities/differences in undergraduate pilot
training, undergraduate navigator training, technical - Computer Data Output Analyses
training, officer effectiveness report ratings, and/
continuation in the Air Force. Utilization: The OER detail and summary reports have

allowed Air Force managers, policy makers, major
Utilization: The results of this long-term effort will be commanders, and separate operating agencies to track the
used by AFROTC to assess the impact of MFSS on the progress of the OER and to identify trends, problems, and
active duty force and to aid AFROTC to determine areas needing emphasis. In addition, the selection board
acceptable performance levels in deciding whether to secretariat uses the statistics in their pre-promotion board
continue or modify present enrollment requirements. preparations. The data have been used in numerous

briefings presented throughout the Air Force at all levels.
On several occasions, information extracted from the

AFHRL Contact: Charles A. Greenway reports has been briefed and discussed with Corona
AFHRL/TSOW Conference audiences comprised of the Chief of Staff and
Brooks AFB TX 78235 major commanders. The system contains and reports
Autovon 240-3955 information not available in any other automated
Commercial (512) 536-3955 personnel data system. The Air Force is in a better

position to monitor the OER system as a result of the
summary reports developed by AFHRL.

Title: Officer Effectiveness Report System

Description: Officers are normally given Officer AFHRL Contacts: James L. Friemann
Effectiveness Report (OER) evaluations once a year. The AFHRL/TSOX
evaluations are used as (a) a tool in determining the Brooks AFB TX 78235
individuals best qualified for promotion. (b) a tool for Autovon 240-3955
making assignments, (c) a counseling device, and (d) a Commercial (512) 536-3955
general personnel management tool. In addition, these
reports aid in the monitoring of the rating trends. The Calvin C. Fresne
automated OER report system uses the OER records, AFHRL/TSOJ
which have been transcribed to magnetic tape, to produce Brooks AFB TX 78235
summary reports on a quarterly and yearly basis for Autovon 240-3921

grades of lieutenant through colonel, separately. The Commercial (512) 536-3921
reports aid assignment managers, career monitors,
personnel managers, and OER monitors.
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Title: File Item Data Organizer

Description: The File Item Data
Organizer (FIDO) data base containing
selected data elements from Air Force
Manual 300-4 was designed, developed,
documented, and is being kept current by
the Technical Services Division. FIDO
evolved from the need of research efforts
involving present and longitudinal sample
selection where codes contained in the
AFHRL unique data base had to be
identified and interpreted by research
scientists. A major FIDO application is the
preparation of file edits. In such an
application, a microfiche report is
prepared, containing both the frequency

, and English language meaning for each
code value within each data element of a -I
file. Use of "on the shelf" file edits can

effectively direct the research planner's File Item Data Organizer (FIDO)
attention to potential problem areas in System Maintenance and Update
construction of working samples from
master files. FIDO also contains an automated inquiry/ otherwise be spent in researching hundreds of manuals
retrieval system vital for the establishment of data bases and/or microfiche by hand in order to find the needed
for personnel research projects and probe analysis to code properly identified for a given historical time
determine the feasibility of proposed major research period. As FIDO is implemented. scientists may on
efforts involving data bases. FIDO is on-line on the retrieval specify all code values in effect dating back to
Univac 1100/81 computer system at AFHRL. It consists the establishment of a given data element or may specify
of 688 Air Force and DOD defined data elements used in inclusive dates and get only those codes in effect during
automated Air Force Personnel Data Systems; these the interval in question. The data can be displayed on a
elements include security classification, grade, Air Force remote interactive terminal, or a hard copy may be
specialty code, and major academic field. The update requested showing title, data name. definition/
procedures now in use are to be improved so they will explanation, code values, effective dates. and explanation
provide more accurate and timely data. Also, procedures of code values. The Laboratory staff estimates the system
are to be developed to get this information directly from is used approximately 4.000 times per year. The times
the Air Force Data Systems Design Center data base; the accessed represent the number of files for which FIDO
update procedures are now supplied to AFHRL monthly definitions are obtained. On a large file. such as that for
by magnetic tape. the Uniform Officer Record, distributions can be

obtained for 1,954 data elements. A conservative estimate
Utilixation: FIDO directly supports virtually all facets of is that an average of 50 data elements are researched each
personnel and manpower research conduqted by AFHRL. time the FIDO system is accessed, resulting in a total of
Many research efforts involve longitudinal studies of 200.000 data elements per year.
specific samples cutting across many different data files
and code values over varied time periods. Automated

* availability of Air Force and DOD defined data elements, AFHRL Contact: John R. Rogers
as well as other nonstandard data elements, with their AFHRL/TSOH
data items and meanings across time. when combined Brooks AFB TX 78235
with heavy usage by programmers/analysts, represents a Autovon 240-3937
sizeable savings in work hours. These hours would Commercial (512) 536-3928
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Title: Humamn Resources Research Data Base military training. technical training, and flying training

programs and from the Officer Training School and

Description: A series of data bases containing Reserve Officers Training Corps commissioning
information on personnel and training systems has been programs. Other records reflect separation and losses
developed and updated with FY 81 data. Software has from active duty. Special purpose longitudinal files
been implemented to process. organize. and display derived from these data bases significantly reduce data
selected information from a single data base and to processing requirements in many personnel and training
consolidate information on a common subgroup from two research studies.
or inure data bases. Procedures are established to receive
automated personnel and training data generated in Utilization: The data bases represent a low-cost means of
standard and command-unique data systems separately acquiring and maintaining information used in the
on officers and enlisted personnel which reflect personal development and validation of personnel selection and
characteristics at time of entry, performance outcomes classification instruments, development of assignment
during flying or technical training, career status at procedures. derivation and revalidation of promotion
periodic intervals and information related to reenlistment systems, and special purpose analyses to determine the
or separation. Special files will be created to meet long- long range impact of specific personnel and training
term study requirements and longitudinal files will be polices. The availability of these data makes it possible to
constructed to facilitate studies in career development. carry out studies on numerous aspects of the personnel
File management and information retrieval procedures and training systems that would otherwise be infeasible.
have been developed and are maintained under
Microform System 4B-73.

AFIIRL Contact: Calvin C. Fresne
The data bases include records on all active duty Air AFHRL/TSOJ
Force enlisted and officer personnel at 6-month intervals Brooks AFB TX 78235
and on Air Force Reserve and National Guard personnel. Autovon 240-3921
Xlso included are records of graduates fromp basic Commercial (512) 536-3921

Master Research , -

Data File
Development
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Title: Technical Training Graduation/Elimination
* Rates

Description: An analysis of technical training graduation
or elimination rates (a) provides personnel managers with
data to track elimination rates of enlisted personnel from
basic resident technical training courses, (b) provides
information on the characteristics of successful and
unsuccessful students in basic resident technical training
courses with regard to mental ability, aptitude, -

educational level, race and sex, and (c) appraises the
effects of the 4 -year, 4-year guaranteed, 6 -year and 6-
year guaranteed enlistment options on success rates in
basic resident technical training courses. Summary
reports are prepared quarterly for Air Force enlisted
personnel who terminate technical training in each
luarter of the fiscal year. Frequency counts and .
percentages are reported for each reason for termination
of training, such as graduation, academic elimination,
and medical elimination. Frequency counts and
percentages are also reported for average Mechanical,
Administrative, General, Electronics and Armed Forces
Qualification Test scores for each basic resident technical
training course and selected special courses. All of these
frequency counts and percentages are reported for each
individual by race, sex, race/sex combined, 4-year or 6- -- , IIMW . "
year enlistments, academic education level, and mental Data Base Maintenance
category.

Utilization: The reports are being used to focus on total
attrition from technical training courses with special
emphasis on the high-cost electronics courses that require reenlistment/extension analyses requirements/trends b%
a minimum score of 80 for admission. The reports are fiscal year of accession. This data base has been developed
used also for briefings at higher echelons and for covering accessions and associated loss/reenlistment/
updating trends tables. Headquarters Air Force, Air Force extension transactions for a 10-year period and is current
Manpower and Personnel Center. Headquarters Air through the first half of F)81. Statistical tables. %iich
Training Command and the Recruiting Service also use ar e irst hal usi. taista bablect (a)are prepared semiannuallh, using this data base reflect (a)
these reports. percentage of total lost (within each type of loss category).

(b) percentage of loss froin accessed population at the

So tbeginning of a year to cover a I0-Year period. (c)

AFHRL/TSOW cumulative percentage of loss. (d) percentage of those lost
:' i Brooks AFB TX 78235 in Basic Military Training (BMT) by %tpe of loss vategor%.

Autovon 2 WO-39-55 (e) percentage of Ilose lost subseqient to BNT b.% t% pe of
loss category. Mf) iotal percentage of exlending• "Commercial (512) 536-395.5

r 2population. (g) percentage of beginning population u io
have extended and are on extension. () perrentage
reenlisting. (i) percentage reenlisting Aith/%%ithjou
bonus. (j) percentage reenlisting tith less/more than ff)

Title: Historical Data Base of Enlisted Personnel b days to expiration of icmi of service, and (k) percentage
Cohort Year Group of losses eligible/no eligible to reenlist. Statistical

sunimar, tables to pro% ide quick refereiie to hle numnb ier
Description: The CohortI Pala Base supports loss/ of indiv iduals arcessed in each fiscal %ear also sho flit
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On-Going Projects

(a) number lost. (b) loss rate. (c) retention rate, (d) Title: Air Force Personnel Survey Program

continuation rate. (e) number reenlisted, and (f)
reenlistment rate. These ounts and percentages are Description: The Technical Services Division provides

reported for each of the it0 fiscal years covered by the optical scanning and computational support on the Univac

report. 1100/81 computer system for Air Force personnel
surveys approved by the Research and Measurement

Utilization: These reports are used (a) to track enlisted Division of the Air Force Manpower and Personnel

retention bx cohort year groups. (b) to relate enlisted Center. The data reduction and analyses of approximately
retention/reenlistment losses to personnel program 30 surveys per year are accomplished by using general

objectives, and (c) to analyze the retention/reenlistment/ purpose computer programs developed by the Technical
losses of cohort year groups by various demographic Services Division. Pre-survey work includes sample
attributes. such as sex. race. academic education level, selection and the preparation of self-adhering address
A\rmed Forces Qualification Test group category. term of labels. The Technical Services Division also provides on-
enlistment, age at accession, number of dependents and site training for the Air Force Manpower and Personnel
marital status. These reports are used by Personnel Center programmers who are responsible for processing
Systems managers at Headquarters. Air Force, the survey data.
Military Personnel System. and the Office of the
Secretary of Defense. Utilization: Upon completion of each survey analysis.

the raw data files are retained for use in Laboratory
research programs. The survey products are used by Air

AFHRL Contact: Charles A. ,reenway Force managers at all levels. A special Department of
AFHRL/TSO'W Defense Engineer Survey conducted by the Joint Logistics
Brooks AFB TX 78235 Commanders of the Air Force. Army, and Navy was
Autovon 240-3955 processed by the Technical Services Division.
Commercial (512) 530-3955

AFHRL Contact: Charles R. Rogers
AFHRL/TSOZ
Brooks AFB TX 78235
Autovon 240-3928
Commercial (512) 536-3928

Title: Support to Other AFHRL Divisions

Description: The Computer Programming Branch of the
Technical Services Division performs large-scale statisti-

-, cal services and data-processing support for Laboratory
research programs. These services are performed in
response to approved work requests initiated by all
AFHRL divisions. In addition to the processing of work
requests, the Quality Control Section of this branch
reviews that processing to ensure complete and accurate
results.

Utilization: During FY81, more than 250 work requests
were completed by the Computer Programming Branch.
At any one time, approximately 350 work requests are
open for processing. The following examples of research
projects illustrate the diversity of the work performed.

Cohort Data Base Design



Technical Support

Occupational Research Data
Base: Three data files were
generated for the Occupational
Research Data Base (ORDB)
statistical display system. These
files consisted of information
extracted from Uniform Airman
Record ([AR) and Airman Gains
and Losses files. These data are
extracted annually. summarized
by duty Air Force Specialty Code.
career ladder, and career field for
first-term airmen, second-term
airmen, career airmen. and total
and annual input (calendar year).
The 1978 ORDB data file was
based on 195.089 [AR records of
airmen who were active during
1978 and consisted of 3.141.807
statistical variable data records.
The 1979 data file was based on
512,6h17 active 1979 U.IR

Scheduling Data Processing for records and consists of

Civilian Appraisal System approximately 3 million
statistical data records.

Civilian Appraisal System: The Promotion Potential Strength and Endurance: The "'File Verification and

Appraisal System required the simultaneous analyses of Generation for Strength and Endurance Followup

policy capturing data for 23 job families for the civilian Surveys'* was performed for the AFHRI. Manpower and

appraisal research team in the AFIIRL Manpower and Personnel Division in collaboration %itll the Air Force

Personnel Division. The Computer Programming Branch Aerospace Medical Research Laboratory. The purpose of

organized a special team of programmers supervised by a this study was to create analysis files froni survey data

senior programmer/analyst to develop specialized gathered on eight enlisted specialties. The analysis files

software and apply that newly developed software to the were subsequently used as input designed to assess the

analyses-of the 23 job families. This technique proved so physical job requirements of strength and endurance

successful that. after the project became fully operational. related to particular specialties.
the team was reduced from four to two members and still
was able to complete the 23 studies, plus two follow-up Reading Ability: The 'AFRAT XA and XB Normative
analyses. 8 weeks ahead of the original projected Analvses'" study was performed for the AFHRL
completion date. Manpower and Personnel )ivision. The purpose of this

study was to analyze two experimental forms of an \ir

Armed Services Vocational Aptitude Batter Force Reading Abilities Test (AFR.T XA and XB) which
(ASVAB): The "llirarchical Composition (if Aptitude are to he used to develop a remedial reading program in
Indexes. ASVAB 6 and 7" study was processed for tie the .\ir Force.
AFIIRI, Manpower and Personnel livision. The purpose
of this study was to compare aptitude indexes obtained by
hierarchical grouping procedures. optimum weighiing b% AFHRL Contact: Jinniy I). Soner
least squares method of subtesl scores. and conventintal FIIRL./TS()
aptitude indexes derived from the percentile form. Brooks \FB T\ 78235

\%mlon inn 2 t-1 308
:onm merc'ial (512) 53(-3428
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On-Going Projects

Title: Support to Outside Agencies Surveys and Testing: Optical scanning and data
processing support for personnel surveys and special

Description: The Computer Programming Branch of the testing were performed in support of the University of

Technical Services Division performs statistical services Texas at Austin, the Joint Logistics Commanders, the

and data processing support for approved agencies outside Electronic Security Command, and the Federal Bureau of
.\FItRL. Trhe Branch initiates the work requests on behalf Investigation.
of the outside customers. These work requests are then
processed in the same manner as those for the AFHRL Officer Quality Composite: The "Equivalency of
divisions. Officer Accessions FY77, 78 and 79" was performed for

the Air Force Manpower and Personnel Center. The
Utilization: During FY81. over 25 studies were Officer Quality Composite of the Air Force Officer

performed for outside agencies. The following items Qualifying Test was statistically compared between males

illustrate the range of these activities, and females for possible gender differences in
assignment to 33 career fields open to both.

Air Force Accounting and Finance Center: Records
on retirees being considered under the "'Fulton CG Reading Skills: The "Reading Skills and Requirements
Decision" were selected from the AFHRL Historical Data (Dec 80 UAR)" study was performed for the Air Force
Base and provided to the Air Force Accounting and Extension Course Institute (ECI). Reading grade level for
Finance Center (AFAFC). AFAFC has reported that the all enlisted personnel of skill level 5 and below on active
provided data have saved an estimated 10.000 man hours duty as of December 1980 was computed using a
and an enormous amount of calendar time. Paying the conversion technique developed by AFHRL. ECI uses the
affected retirees was both timely and efficient, reading skills and requirements reports in conducting its

text quality control program. This report is essential
Transfer of Technology: During FY81. computer when interpreting the relationship between reading grade
software developed by the Computer Programming level of ECI course materials and the reading skills and
Branch was shared %ith other agencies approved by the requirements of the student body.
Air Force Systems Command. These agencies were the
Mar-land Center for Productivity at the 'niversitv of
Maryland: the Australian )epartment of Defense: the Los AFHRL Contact: Jimmy D. Souter
Angeles Unified School District: the Institute of Nuclear AFHRL/TSO
Po er Operations: the City of Springfield. Missouri: and Brooks AFB TX 78235
the I nited States Armv. Autovon 240-3928

Commercial (512) 536-3928

Sp-cial Studies are Performed in
Response to Requests from Outside 4
%gencis
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FACILITIES, SYSTEMS, FUNCTIONS COMPUTER FACILITIES

The Technical Services Division
of AFHRL maintains a general
purpose Univac 1100/81 71i
U1100/81) computer system to -.

support research and
development programs.
Programs include extensive
personnel research at AFHRL,
medical research at the School of
Aerospace Medicine, both
headquartered at Brooks AFB,
and occupational measurement
by the Occupational
Measurement Center at Randolph
AFB.

The U 1100/80 system includes a
3100-square-foot computer
room, and a 2100-square-foot
tape library which houses
between 15,000 and 20,000
active tape files. The tape library
is a historical data base of Air
Force personnel files dating back
to the mid-1940s. It contains 37 Technial Services Division Supports Research and Development Programs
unique data files, the largest of
which is the Airmen
Reenlistment and Loss file containing approximately four Simulator for Pilot Training. which in turn supports the
million records dating from 1955 to 1979. primary mission of the AFHRL Operations Training

Division.
The comFater hardware itself is designed to accept data
tapes written in all standard formats. This allows the Located at Lowry AFB is a Control Data Corporation
laboratory to accept data collected by other organizations CYBER 73-10. This system provides support for
on their computer systems. It also permits AFHRL to computer-managed instruction and computer-assisted
prepare tapes in formats acceptable to other organizations. instruction for three operational Air Training Command
The U1100/81 system supports all major programming courses. The svstem is used as a research tool for the
languages to include FORTRAN. COBOL. and System development and evaluation of computer-based education
2000 which have the heaviest usages. Over 300 people are and training.
authorized use of the Ul 100/81 through a variety of
access routes. Means of access include dial-up telephone A Digital Equipment Corporation (DEC) PI)P 11/20. also
lines, dedicated telephone lines (these service Luke and at Lowry AFB. currently supports software and
Williams AFBs. Randolph AFB. as well as AFHRL instructional material development for maintenance
contractors and the School of Aerospace Medicine at training simulation utilizing microprocessors. The system
Brooks AFB) and directly connected terminals (32 at is interfaced to the CYBER 73-16 and the Pl.ATO 1\
AFHRL). Systems to provide graphic hard copy capahility for either

system.

In addition to the central computing facility at Brooks

AFB. AFIIRL has computer resources at Williams AFB. Located at Wright-Patterson \FB is a DEC PIDP II/ t5
Lowry AFB. and Wright-Patterson AFB. The Automated System which supports a research and development
Data Processing Equipment (ADPE) at Williams AFB project for ground operations training. The objectives are
consists of nine Systems Engineering Laboratory (SEL) to reduce training time and to improve performance (f
32/75 computers. three SEL 8600 computers. one SEL weapons directors in missile and space command and
720) computer. a Univac 40 terminal system consisting control systems. The project will utilize a special purpose.
of two CRT terminals and a printer, a Univac 700 remote high resolution, color raster scan three-dimensional
batch terminal, and a Univac 200 terminal and printer. graphics displa,, system.
Tire '%I)P'E at Williams is used to support tie \dvanced
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LABORATORY OPERATIONS CENTER

The Laboratory Operationis Center (IA.(X),as establisherd % udio teleconiferencinrg %a., in troducied to fihe
to test tlit, feasibilit,, of com11bin inrg word p rocess ing and( hieadqunarters and rem ot p di isionis in Ma 14 81 ill(
data base. mlanagemlent toi the samle svsteni). Tire IAOt is the deiiiiust rate te overall capabilit.% . ariou% audio
focal point for --'liectirig and displas ing data used iii lie televtifereniit ig equipment is being tried in order to
management of the Al I HI techniiicalI programi. I sin iiglie deteriine thre tpe of ss sti' i that best fulfillIs the % FtI HI.
Genieralized D ata Base Mlanagemient Systemi (Ststerri requiremnicts. %~ large screen projection S'. steml %as

200)0). thbe lAM. has established a Mtanagenient installed in kpril 198)Hl. priniaril% to project color
Iriformiation S,.stern reflect inrg stalt s arid resources dat a gra pihics. Cu:~rrent vapa hilit ies alIlow projecting video
for %o(rk unii ts iniitli- laho rat or% s resea rchI a iid imnages fron stanrd ard telev~ision . video disk, a rid video
tee Iinolog ' prolgramii. AFHIIHI. person ne'l (-ain retrieve data tapeit. This s* s tern Asill In- uised to project color graphic
and reports usinrg S * st.i 2000 t all( the 1,4: data base. di spla. s iii near real tlimei u sinig a miiin icomipu ter to
Tire l.( ( canl proivide various t jpes oif' color output such produce t he graplhic illuIst rat ions u sinrg thle S vstemn 2(000
as textual, pie charts, bar charts, and line graphs suitable data base. It %ill blcoiie the( foundation for a future
for view graph inid 35 ini project ioni. Iii add ition to tIlie mniaragemnieit teleconIiferenci ng s" s ten at .X I L and will
operational requirements, the IAXW is developing software ultirniiaelv support data. graphics. viiice. arid slow-scan or
that %%ill enable the .AFIIRI. product divisioiis tol update freeze-framne television imnages. Reniote divisions will be
the data base directly. usiiig the Aaiig 22(0\ terrinials sirtilarly equipped and thus provide the capability to

arid to retrieve data as desired through tfie Wang or ally conduct full-scale teleconferences between two or more
(Ither data processing termliinals. lctos

OFFICE AUTOMATION

Office autortation of AFHRI. operates
within the( Laboratory Operations Cenuter

(0.00K arid has two functions. The one t hat
would be most apparent to an AFIIRL
visitor is thie office aut(Iniation function.

which has largely done away with ile( use
of conventional typewriters. The
Paperwork Reduction Act (PI. 90(-51 I) (If

1980) has part of its requirements met by
tis reduction of typewriter uisage.

Throughout MFIRI.. word-processing
computer termi inalIs serve as thle
corre-sponden-hi-Pandlinig niediurn for
creat inrg, edit inmg. rev ision. t ranliiirg.
arid e)eii recei inrg coirrespnrdence.

ilivisiomis arid ariiicig the' ortl\'irig
i is iinis is b?. ner't ron ic mnailI almid is alIso

p)ossible ilitit a prinited papefr i'IIII . 'ire

second f 1ir iritr is t ha (I o ri thu I 111ii'at ilml

it direct (onn'cioin to the I uiilac 1100Il/81
S snemm 21000 data base. \FIH. is
iurrentl% usinrg t ir \Xang I aboratrries

\S80) conipiiter for hotill thle word

plroce'ssinrg an cilcit(n data Iast' foirictions.
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EXECUTIVE SUPPORT

The Executive Support Branch develops and implements manpower and organization; forms, publications and
policies, procedures, and standards relating to reports management; document security; military and
administration management and practices, military and civilian personnel administration (including training
civilian personnel and manpower actions, and materiel programs); and organizational supply. Further, the
actions. The office provides staff guidance, assistance, Executive Support Branch is the principal focal point for
and surveillance over other echelons in areas of host-tenant support agreements for the Laborator) and
functional responsibility for the Laboratory Commander. off-base divisions; represents the Laboratory in dealings
The office staff evaluates administration, personnel, and with other agencies and higher headquarters in all areas
materiel procedures in other functional areas within the of functional responsibilities; and serves as focal point
Laboratory and operates the following programs: for Inspector General visits and reports.

TECHNICAL EDITING

The Technical Ediing Office serves as the focal point
for publishing the results of research and development
projects. Technical editing, copy editing, and final
composition of reports, journal articles, professional
papers, brochures, and other documents are accomplished
in this office. Guidance is provided to authors and
contract monitors to ensure that technical reports comply
with government regulations and professional standards. 1.

Further, the office staff composes the camera-ready final
copy of reports, tests, survey forms, questionnaires, and apt

brochures; maintains liaison with the Public Affairs
Office to obtain clearance of technical reports for public
release; coordinates printing requirements; and
distributes technical reports, special reports, technical
papers, and TRACEs (a 1,000-word summary of a
technical report).

SCIENTIFIC AND TECHNICAL INFORMATION

* The Scientific and Technical Information Office policies and procedures and arranges for authorized
(STINFO) plans and directs the STINFO program, release of military information to foreign governments
including the Technical Library, to meet the information and foreign nationals. The Office maintains close liaison
needs of scientific and technical personnel in managing, with foreign technology personnel to ensure that foreign
monitoring, and conducting research and development, research results are available to Laboratory personnel.
STINFO plans and directs the recording of the corporate Further, the Office serves as the focal point for small
history and develops and maintains contract data business and potential contractor programs. patents/
management policies and procedures. STINFO inventions/copyrights, overseas travel, and security and
implements Air Force foreign disclosure policy review.
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MANAGEMENT AND SCIENTIFIC INFORMATION SYSTEM

Tie Management and Scientific Information System Cost Accounting System. Funding action for a specific
(MASIS) is designed by and for research and contract or grant is linked to the basic contract or grant
development program managers in the Air Force Systems record. The basic contract and all follow-on contracts or
Command. The system integrates financial, technical grants that are a part of the same work effort are
program, and procurement status data into a single data mechanically linked together.
base. Even though all the information systems at the
Department of Defense level are still being designed to The MASIS programmed subsystems are designed for
satisfy the needs of a single functional area, the flexibility. The computer programs, rather than being a
integration of the laboratory information into a single collection of independent programs that must each be
data base permits maximum use of -R data with a altered when changes are made to the system, are instead
minimum amount of input, a highly integrated system of programmed subsystems

that provide the flexibility and responsiveness required
Work unit data in MASIS are recorded and retained at the of a management information system.
funding action level. For in-house work, the funding
action is initiated for the annual estimate of resources. Today, MASIS represents the most comprehensive
Estimates are updated to actual amounts at the close of common system link among all Air Force Systems
each fiscal year from data extracted from the Job Order Command laboratories.

JOB ORDER COST ACCOUNTING SYSTEM

The Job Order Cost Accounting System (JOCAS) consists earnings to assure that the reimbursement programs are
of more than 80 interactive computer programs used by earned fully, that the proper organization is billed for
the Air Force Systems Command for the mechanized these earnings, and that these earnings are credited to the
accounting of all its resources. All funds and labor are unit which earned them.
channelled into this system by the base finance units and
the laboratories. AFHRL receives over 40 JOCAS reports Various JOCAS reports are analyzed to detect trends in
monthly detailing the resources expended by current the use/expenditure of AFHRL manpower and funds.
month, as well as by year-to-date accumulations. Studies are conducted to identify AFHRL direct and

indirect labor trends for total laboratory manning, as well
The JOCAS reports provide resources information to as for scientific and engineering personnel and
assist managers in optimizing their use of manpower and technicians. Similarly, studies identify the funds
funds and also in planning for future requirements. Each expenditures in various categories, such as customer,
work unit is identified by a unique job order number and technical planning objective, direct, indirect, and
all resources directly supporting a particular work unit systems. These studies show historical trends over several
are charged to that unique number. One of the primary years and provide valuable management information for
uses of JOCAS is to identify and track all reimbursement optimizing the use AFHRL resources.
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LIBRARY FACILITIES

The AFItRL Library provides services for the the collection and one cartridge microfilm reader/printer.
headquarters staff offices, and those divisions on Brooks
AFB as well as for divisions and offices located in other The Library participates in two consortia-the San
geographical areas. These services include tie acquisition Antonio A.ea Online Users Group and the Health
of books, journals, and other library materials. Oriented Libraries of San Antonio (HOLSA). The journal

holdings of this library are included in the |tOLSA union
The Library has online access to the Information Central list of serials. Library holdings at the end of the fiscal
System at Wright-Patterson AFB, DIALOG Information year were 12.995 books and bound volumes of journals.
Services, Inc. at Palo Alto, California. and the Defense 11,33.1 technical reports (2,080 of these are on
Technical Information Center's Defense RDT&E Online microfiche), and 392 journal subscriptions. The office
System at Alexandria. Virginia. During the fiscal year. collection at the Logistics and Technical Training
the library staff accomplished 136 online literature Division. Wright-Patterson AFB. consists of 305 books.
searches. The Technical Training Branch. Lowry AFB. has 241

books and 46 journal subscriptions. The collection at the
The Library continued its policy of not binding journals Operations Training Division, Williams AFB, includes
available on Ibmm microfilm and of converting backfiles 392 books and 23 journal subscriptions.
to microfilm. There are now 536 microfilm cartridges in
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TRI-SERVICE COOPERATION

The Department .of Defense has advocated joint The products of this effort would be mutually
development efforts among the services for some time. beneficial to all services. The Air Force will obtain
The Air Force Human Resources Laboratory routinely information on the engineering feasibility and training
cooperates with comparable laboratories of the Army and utility of the light valve projection system versus the
Navy on matters of mutual interest. We exchange helmet-mounted display for meeting the resolution
statements of work on a routine basis, avoid unnecessary requirements of air combat simulation. The Army will
duplication, "borrow" from each other, engage in joint obtain data on the utiliity of a small high resolution area
efforts where all parties are benefited beyond what any within a lower resolution wide field of view to meet the
could do alone, and even track the lessons learned with visual display resolution requirements for effective
implementations of our basic technologies in the attack helicopter simulation. Trade-off studies can also be
different environments provided by the separate a-rvices. made between the inset raster display technique and the

helmet-mounted display for presenting high resolution
Several Memoranda of Agreement (MOA) ek.-iples tv. gets. In addition, the Army will receive engineering

will show the kinds of cooperative efforts carried ,,it by and training data from helmet-mounted-display research
the tri-service agencies. pertaining to the performance effects of varying

resolution levels for specific air-to-surface weapons
A March 1980 MOA defines a joint effort of delivery tasks. This program will extend to

projector technology development to be cor-;Jucted approximately the end of FY83.
cooperatively by AFHRL and the Army Pt -wgram kanager
for Training Devices (PM TRADE) with both services Another tri-service cooperative effort centers on the
contributing funds and in-house resources to its need for an advanced instruction delivery, management,
accomplishment. This program will develop and evaluate and evaluation capability.
a new display format for simulators and aircraft with an
air-to-ground combat mission. Military training is a major activity. On an average

day in FY81 about 204,000 active duty personnel and
This Memorandum of Agreement lists the following about 30,500 National Guardsmen and Reservists

objectives: underwent some type of formal training in one or another
of nearly 9,000 organized courses of instruction

a. To provide for joint Army-Air Force developed and maintained by the military training
participation in the development of visual displays for organizations. The cost of this effort was about $8.771
crew training simulators, to include the following specific billion in FY81, and the support of about 184,400
items: military and civilian personnel was required for formal

instruction, instruction support. school administration.

(I) Continued participation by Air Force in and student supervision. About 1.8 million officer and
Scanned Laser Visual System (SLVS) development enlisted active duty personnel benefited from this activity
conducted by PM TRADE. in FY81.

(2) Development of high resolution, high Every index indicates a diminishing ratio of training
brightness light valve color TV projectors. resources to training requirements. The solution to this

dilemma is to increase training productivity through
b. To develop new techniques and technology for application of available and emerging high technology.

advanced computer generated imagery and its adaptation The tri-service agencies are investigating the feasibility
to advanced display techniques for real-time crew of establishing a Joint Service Computer-Based
training simulators. Instruction Development Center. The agencies have

already developed a truly integrated tri-service
c. To provide for joint participation in conducting architecture for advanced computer-based instructional

the evaluation of these advanced technologies, systems.
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These examples give some indication of our joint The objective was to provide a forum for industry
projects and common interests. Our technology base is and government attendees to review and discuss the
common across the Department of Defense and must be major applications, features and thrusts being pursued in
integrated to an unusual degree with our sister-Service the areas of personnel performance and training
Laboratories. Our Laboratories' missions are not technology by the military services and industry, with
identical, however, so we must also coordinate with other particular emphasis being placed upon the incorporation
Army and Navy Laboratories and organizations such as of manpower, personnel, and training considerations in
Naval Training Equipment Center and PM TRADE. the system acquisition process.

AFtlRL. maintains an MOA with the Army Military It was generally concluded by both materiel and
Personnel Center (MILPERCEN) at Alexandria, Virginia. personnel and training conference representatives that, in
for backup computer processing support in case of the face of rising personnel costs and declining manpower
extended compute' outage. base, personnel and training must be made part of the

acquisition process. Some of the policies exist but there
In May 1981. the Commanders of the three military are no adequate ways to measure or validate competing

personnel and training research laboratories. Col Ronald proposals or contractual performance in meeting design
W. Terry (AFHRL). Col Franklin Hart (ARI) and Captain goals with respect to personnel and training
James Kelly (NPRDC) teamed with the Personnel and considerations.
Training (;roup of the National Security Industrial
Association (NSIA) to present "'The First Annual NSIA/ Plans are underway for the Second Annual
DO)/Industrv Conference on Personnel and Training Conference in 1982 in San Antonio. to follow up on the
Factors in Systems Effectiveness." Viewed as the results and recommendations of the first conference.
manpower. personnel and training analog to the DOD/ Colonel Terry. Commander of AFHRL, will co-chair the
Industry "'Training Equipment Conference." an annual 1982 conference. The theme will be "What Differences
event focused upon hardware centered issues, the Tri- Can the Personnel and Training Technologies Make in
Service/NSIA organizers of this conference perceived the SYstems Effectiveness."
need to provide a non-hardware personnel and training
forum.
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APPLICATIONS AND TECHNOLOGY TRANSFER

Technology transfer (TI) is a major effort of the Applications and Liaison Office of AFHRL. Technology transfer is the
process through which the Laboratory ensures that R&D products find their way to users who will apply the results of
R&D efforts. The Laboratory has developed formal processes which monitor, evaluate, measure, and feed back the impact
of R&D products, including basic and applied research.

DoD Applications: public could gain maximal return on their investments.
Although technology transfer in this context has been a

The main objective of the Laboratory is to develop R&D continuing endeavor of AFHRL in the past. the new law

products that impact the primary mission of the Air provides a standardized and systematic basis for

Force. After users receive these products they evaluate accomplishing this transfer from the initial planning

the timeliness, completeness, clarity, implementation process through to follow-up assessment of utility after

feasibility, relevance of the findings, and the overall delivery.

impact of the research on the Air Force. AFHRL uses the
results of these evaluations to judge the overall value of To carry out this broader function of technology transfer,
the Laboratory's R&D efforts and to make adjustments on an Office of Research and Technology Applications
ongoing programs, if appropriate. It has been found that (ORTA) has been established within the Applications and

about 90% of Research users are satisfied with Laboratory Liaison Office of AFHRL. This office is taking an active

R&D efforts, a very high percentage for any R&D role ing the requirements of the Stevenson-
programs. However, the Laboratory is constantly striving Wydler Act: assessing the possibilities for transfer of

to increase user satisfaction with R&D products. R&D products now being worked to state and local
governments and to the private sector, disseminating

Research and development is a dynamic process, information relevant to this process, and cooperating
constantly adjusting to changing environments. Air Force with outside agencies to ensure a smooth transition takes
needs are identified years before actual R&D products are place.
delivered. A few typical examples of outstanding AFHRL
research products which significantly impacted Air Force Some examples of the types of transfer covered by the Act
operational capabilities within recent years include: (1) which AFHRL has successfully transferred in the recent
the Advanced Simulator for Undergraduate Pilot past are: (1) the Comprehensive Occupational Data
Training (ASUPT) which led to the development of full Analysis Programs (CODAP): (2) the Advanced
visual Combat Training Simulators such as the F-16 and Instructional System (AIS); and (3) the Person-Job

A-10; (2) the Logistics Composite Model (LCOM) which Match (PJM) System.
provided a methodology for realistically determining
maintenance and manpower requirements on new Briefly, CODAP is a complex computer-based analysis
weapon system; and (3) the Weighted Airman Promotion system dealing with job and task description and is used
System (WAPS) which led to the establishment of an to determine the capabilities people filling various jobs
equitable promotion policy for AF enlisted personnel. should have. It has been adopted by several universities.

state and local government agencies. industries, and by
friendly foreign military forces, as well as by all branches

Non-DoD Applications; of the U.S. Department of Defense. AIS is a broad
software system that deals with planning. developing.

An ancillary objective of the laboratory is to disseminate scheduling, and conducting training programs. Portions
the results of our R&D to state and local governments and of this technology have been transferred to the Canadian
the private sector. Public Law 96-480. the Stevenson- forces for use in training their pilots and maintenance
Wydler Technology Innovation Act of 1980, provided all personnel. The PJM system is designed to mesh the
federal research agencies with the legal and obligatory aptitude of job seekers with properties of available jobs to
means for planning and consummating the transfer of maximize overall personnel assignments. This technology

* R&D products outside of federal organizations so the is currently being applied to a non-DoD Pupil-Teacher-
Match study.
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In March 1981 Walter B. Cronkite visited Williams AFB to filmu a segment on
flight simulation for hit; television science series. "Ilniverse..

The Operations Training Division officially
unveiled its new Science Annex at a dedication
ceremony on 16 April 1981. Completed in less
than a year, the Science Annex provides 9500 -

square feet of office area for AFIIRL/OT
behavioral scientists. The Annex's advanced

modlaroffcedesign also includes a number of
energy -ff icen tcncepts.



Senator Blarry M. Godae wa O he' ieorc'd
guest speaker at thle April 1 981 dedivat itc ofi t lit
nels Science Annex at thle Operat icli I [d ig
D ivision. W illiarnis AFBI. AZ.

ENHANCED Cf JMPt TER CAPABILITY. ]it
-- pril 1981 itc~talltionc %a completed on a

I nivac H 010/8) 0I )(I IM01) COniput IfT'Nsystem
at the Xir Force Hluman Resource's l~alxorator%/
Technical Sen ice" l)i'isioci. Brooks XFB. TV.
Th is replaces a I it i %ai- I 10 s1 t sein Ii ich had
been in op>-atioci . ic.'I117'3.

The 1 1t100/81I pro% ides a tu o-fold increase

in %cer menior% atoi a increase in
processing speed.

IPreseni t ic're art' o~t'r fi ft, re molte
term inals pro..' -intg tot interactit.e a nd hatchI
modes using dedicated comcenti toica tion lines.

dial -up por s ancde di rect cabled eon net ions to
the FI1101/81 ecni~tpu r 5'stn. These
term inalIs are locat cd at ni lit ar hases. A 1:11 11

andi SAM cont rather sites t irecuglicut the. I nitt'd
States.
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• \FIIHI,/OT received and installed major portions of Boeing's B-52/KC- 135
Weapon vstem Trainer which was the losing systemn in a conmprehensive
coot peti'c fi%-off. The subsvstems installed include tlie B-52 Defensive and
Offensive Stations. a Digital Radar Landmass Simulator (I)RiMS). and a three-
channel color visual ssten with texturing and Electro-Oplical Viewing systern
Capabilities. These subsstenms were received, installed, and checked out by the
contractlr and A 11181R/OT during the spring of 81. Thev provide tile AFIRI./OT
research complex Aith the capabitity of ASPT in-cockpit radar. Forward Looking
Infrared Radar and Electronics Yisual Svstems simulations. A long-range plan is
in progress to contribuie vital data for SAC's future stralegic mission simulator
programs. The scope of the research will encompass visual cue requirements.
iraining syllabus development. hardware design. display and control technologies.
and training effectiveness studies for Digital Radar Landmass. Forward Looking
Infrared Radar. and Lo% L.igiii Level Television simulation systems.
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Audio teleconferencing was introduced in tile

headquarters and remote divisions in May 1981 to ".
demonstrate the overall capability. Various audio
teleconferencing equipment is being tried in orderto
determine the type of system that best fulfills the .
AFHIRL requirements. A large screen projection
system was installed in April 1981. primarily to
project color graphics. Current capabilities allow
projecting video images from standard television.
video disc and video tape. This system will be used to
project color graphic displays in near real time using a
minicomputer to produce the graphic illustrations
using the System 2000 data base. It will become the
foundation for a future management teleconferencing
system at AFHRL. and will ultimately support data.
graphics. voice, and slow-scan or freeze-frame
television images. Remote divisions will be similarly
equipped and thus provide the capability to conduct
full-scale teleconferences between two or more
locations.

CONFERENCES/SYMPOSIA HOSTED
BY AFHRL

The 1981 Image Generation/Display Conference 1,.

Scottsdale. AZ, 10-12 June 1981.

DoD Technology Advisory Group for Education and
Training. Lowry AFB. CO. 1-4 September 1981.

Semi-Annual Simulator Research and Development
(oordination Meeting. Wright-Pattermon %FR. OI. \pril
& November l"81. 115
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General Robert T. Marsh, Commander, Air Forte
Systems Command, visited the Air Force Human Resources
Laboratory headquarters on 23 June 1981.

General Marsh, in comments to assembled Laboratory
personnel, expressed his pleasure in visiting AFHRL,
reflected on his past association with the work of the
Laboratory, and reported that AFSC and the Manpower and
Personnel community were working together to secure
additional resources to expand the R&D work of the
Laboratory.

Prior to his assignment as Director, Command
Post for European Forces at Mildenhall AFB,

England, Col Tyree H. Newton was presented
the AFHRL Management Award 23 July for his
management of the Manpower and PersonnelDivision at Brooks AFB, Texas.
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The 1981 Donald B. Haines Award for Outstanding
Scientific or Technical Achievement was awarded to Mr.
Charles R. Rogers of AFHRL's Technical Services Division
for his design, development and implementation of new
computerized policy capturing procedures for the Promotion
Potential Appraisal System (PPAS) for Air Force civilian
employees.

Col Edwin B. Wilson became Chief of the Manpower
and Personnel Division succeeding Col Tyree H.
Newton. Col Wilson came to AFHRL from the
Pentagon where he was Chief of the Analysis Division
under the Directorate of Personnel Plans.
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Dr. Robert A. Bottenberg (center) was recipient of three different awards in 1981. On 23 June General Marsh presented
him the AFSC Outstanding Handicapped Employee Award for 1981. Subsequen'tly, 5 October. Dr. Bottenberg was
honored by the equivalent award for the entire Air Force. And 8 October, at the Pentagon. Dr. Bottenberg received the
Department of Defense Outstanding Handicapped Employee Award.

I
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AIR FORCE HUMAN RESOURCES LABORATORY
ORGANIZATION

COL RONALD W TERRY
COMMANDER

!DR.EARL A. ALLUISl I

I CHIEF SCIENTIST

COL KENNETH E. STOUT
VICE COMMANDER

HEADQIARTERS STAFF OFFICES

I 
DH.HERBERT J.CLARK DR. ROBERT A. BOTTENBERG COL WILLIAM C. DEBOE AISON

DIRECTOR DIRECTOR DIRECTOR ASD, DEPUTY SIMUI ATOl

PLANS& PROGRAMS OFFICE IANALYSIS & EVALUATION OffICE APPLICATIONS & LIAISON OFFICE

I I

RESEARCH DIVISIONS SUPPORT DIVISION

COL RICHARD CNEEDHAM COL DONALD C. TETMEER COL TYREE H. NEWTON LiC. WENDELL ANDERSON
CHIEF CHIEF CHIEF CHIEF

OPERATIONS LOGISTICS&TECHNICAL MANPOWER& PERSONNEL TECHNICAL SERVICES
TRAINING DIVISION TRAINING DIVISION DIVISION DIVISION

*COL EDWIN B. WILSON
(1 OCT. 1981)



AI'IIRI, GEO(I APIItICA I, 1OCATIONS
TECHNICAL TRAINING BRANCH LOGISTICS & TECH TNG DIV

LOWRY AFB. CO

LIAISON OFFICE
OPERATING LOCATION *.* DEPUTY FOR SIMULATORS

LUKE AFS. AZ WRIGHT-PATTERSON AFB. 0

OPERATIONS TRAINING DIV
WILLIAMS AFB, AZ H FR

BROOKS AFB, TX TESTING FACILITY
LACKLAND AFB. TX

TECHNICAL SERVICES DIV
MANPOWER & PERSONNEL DIV

BROOKS AFB, TX

AFIIRL GEOGRAPHICAL LOCATIONS

The accompanying map depicts the geographical locations of the AFHRL divisions and activities.
The Logistics and Technical Training Division located at Wright-Patterson AFB, Ohio, conducts
R&D on combat logistics, technical and maintenance, plus team training and team performance
on ground-based systems. A Technical Training Branch of this division, at Lowry AFB in
Colorado, is collocated with a Technical Training Center of Air Training Command (ATC) which
provides the Laboratory a close working relationship with ATC on R&D related to training. The
Operations Training Division at Williams AFB, Arizona, conducts basic research plus exploratory
and advanced development to improve the quality and combat effectiveness of aircrews. Also in
Arizona, Luke AFB is an Operating Location supporting the Operations Training Division,
conducting research with Tactical Air Command on simulation training for air-to-air combat. In
San Antonio, Texas. the Manpower and Personnel Division at Brooks AFB supports the Air Force
personnel system by developing improved methodologies for procurement. selection,
assignment/reassignment. utilization, evaluation, and retention of personnel. The Technical
Services Division. also at Brooks. plans and directs the AFHRL scientific and technical

information program. Also in Sir Antonio is a personnel testing facility at Lackland AFB.
Finally, AFHRL has a liaison office with the Deputy for Simulators of the Aeronautical Systems
Division at Wright-Patterson AFB. Ohio.
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AIR FORCE HUMAN RESOURCES LABORATORY
PAST AND PRESENT

"1981 marks forty 'years in which Among file first .. FlRL. predecessor development of aptitude and intere-i

AFHRL and its predecessors have organizations %ere tilte Psychological mteasures: methods for collecting. analyzing.

contributed to the defense of tits nation. Research Inits. active between IM4 and and mtodelitng ocupational information: and

AIs long as there are people who fir or 1 915. Psychological Research I Oil, were tie estlablishlmVnt Of physical. aptitude.

support aircraft for this purpose, the located in Montgomery. %ilabania: San experience, and education requiremnts for

need for suck an institution will Antonio. Texas; and Santa Ana. California. specific jobs. Howeier, personnel selection

continue. Through an ongoing developmental process and ass-ignntettt is only one area in huntan

thiese initial research units merged into tile resources research toda%. Equal. if not

Hu man Resou rces Research (enter greater. attention is given to research and

established at Lackland AMB Texas itt Jub developmentt to imtprove twdis and techniques

Thle Air Force Humant Resources 1949. Continuing organizational developotent. for incorporating logistic., factors into lte

laboratory - (AFHRL.). estalishiled in July replaced lite Human Resources Researcht design. development, evaluation, and life

li~R. ontnue a on trditon n mlitry Center with thep Air Forte Personnel and cycle costing of *5ir Force weapon s,%stems.

psychtology wlticlt spans three quarters of a Training Researcht (enter in February 19Sf). Also R&D) encompassing thle utilization of

century. Inl the spring of 1917, the first L.S. In 1958 thep Personnel Research 1.aloratory simulators. flying vehicle operation. and

miltar pschlogcaleforthadit inepton became an element of thle %*rightt Air missile so pace systems constitutes a high

in te I. Amy-Snitry orps strtig Developmettt Clenter. As of I February 19Q. percentage of AFIIRI. efforts. Other efforts

with the problem of enlisted clasaification. it was transferred to tlte Aerospace Medical fncus on flying training technology: on

Between 1917 and 1919) nearly two million D~ivision of Air Force- SN stems Comtmand. and developing. testing. and evaluating e~xisting

K me wer exmine bymean ofthe rmy continued operation at ILackland %FR until aitd newly-developing htardware. progrants.

Alpha and Army Bepta group tests. Thte results Joby I9tt. V that titne. oFflRI. %as procedures. and ott techniques for imiproving

of these tests were used to identify thfe esalse ith headquarters at Brooiks MF. alpie ffyn riigporm.Tl

mentally incompetent, to rlassify according to Texas. laboratory is, conducting research in flyitng

mental capabilities and to assist in selecting skills maintenance end reacquisiion, low.

potential officers and NCI'O*. Following World Sinc Wol It or1fi militar% servic'es letel navigation, air-to-air refueling

%ar I . how-ever. military psychology aedvlpdporsie oe cuae eurmns i obtmnueig n

experienced a period of hibernaion from haedvlpeprgesieimrlacrt eotpfre m ant e air c omb til aeueigrad

19)21 to N~30. Hlowever. with thep advent oif slid efficient tests to screen applicants f(:r pltpromnei tl ihtra

lorld % ar 11. there was a resurgence of enlistment and to identify the differtitg environments. Thtus, it is evident that the

ittees. o eamle i ~t9 he
5.ny abilities required b% lte widely divergent coniplexities of modernt warfare have greatl '

inilitary Forptina specilties Toda39yh expanded military researclt requirentents. As

Genteral C lasliffiiation Test (AGCT) was AiilRI. cnies th ako itrligte inteps. he*la tnsred ome

developed. lIt its various forms, it was FI.cotneflptoofmchgfiefgsiniefur.

administered to over 9.001JthtI1t tnen before Tight person with thle right job. Ongoing thscsllnsintefur.

filte end of World War 11 research and development intcltide the
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HEADQUARTERS STAFF OFFICES

VICE COMMANDER

Colonel Kenneth E. Stout

The Vice Commander assists the Commander in the guidelines to, or request reports or
performance of his command function and commands the information from, any AFHRL organization
Laboratory during absences of the Commander. The Vice element or other offices and agencies.
Commander chairs the Laboratory's Corporate Planning
Group (CPG) and the Corporate Planning Group b. The committee reviews the Technical
Executive Committee (CPGEC). Advisory Board recommendations regarding

the Laboratory's RDT&E program for
The Corporate Planning Group is responsible to the compliance with policy, goals, objectives, and

Commander for recommendations and priority priorities.
assignments on laboratory policy, short- and long-term
goals, and overall mission and thrust alternatives. The c. CPGEC forwards recommendations regarding
CPG consists of the Vice Commander, the Chief Scientist. the RDT&E program to the Commander, with
the Directors of Headquarters Staff Offices, the Division comment.
Chiefs, and the Executive Officer (Recorder). The CPG
meets at least once annually. d. Upon the Commander's approval, the CPG

Executive Committee forwards the
The Corporate Planning Group Executive Commander's Approved RDT&E Program to

Committee consists of the Vice Commander, the Chief the operating RDT&E Divisions and
Scientist, the Directors of Headquarters Staff Offices and Headquarters Staff Offices through the Plans
the Executive Officer (Recorder). The CPGEC acts for the and Programs Office.
CPG between CPG meetings. and meets at least once
monthly. e. Finally. the committee makes

recommendations to the Commander for
Normal functions of the CPGEC are the following: assignments of Divisional and Headquarters

Staff Office responsibilities for added efforts.
a. Upon the Commander's approval, the including new technical thrusts.

committee may disseminate policy or
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PLANS AND PROGRAMS OFFICE

71.

- Dr. Herbert J. Clark
Director

The'Plans and Programs Office plans. implements. house RDT&E efforts. Finally. the office provides the
and monitors execution of the AFHRI, Research. resource management required to execute effectively the

Development. Test and Evaluation (RDT&E) program. RDT&E program.
Staff members perform long-range planning that
combines higher headquarters guidance. Air Force user The Director of Plans and Programs is responsible to
requirements. and technological opportunities. This the .FHRI, Commander for Ihe proper operations of tie

office publishes all planning documents and prepares Plans and Programs Office and bears staff responsibility
budget submissions to higher headquartlers. The Plans for the laborator% Hleadquarter s mission in plans and
and Programs Office effects program implemetalion b% documentation. operations. programs. and financial
processing financial and budgetary documents and nmanagement. The Director serves as a member of tIhe

monitors the progress of all support. contractual, and in- CP(; and the (:'GEC.
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ANALYSIS AND EVALUATION OFFICE

request. The objective is to provide information that can
be used to help aid decision-makers in choosing among
alternative programs and in planning. allocating, and

Icontrolling resources. During FY81, the Analysis and
Evaluation Office

(1) Assisted in providing overall guidance for

implementing Air Force and AFHRL economic and cost
analysis policies.

(2) Developed techniques and procedures for
estimating program resource requirements.

(3) Identified cost data needs and devised cost
information systems.

(4) Evaluated research plans for use of
appropriate economic and cost analysis methodology.

(5) Conducted special analyses assessing the

Dr. Robert A. Bottenberg cost-effectiveness of Laboratory research results and

Director recommendations.

The Analsis and Evaluation Office develops cost and One specific tool which the Analysis and Evaluation
benefit analvsJs techniques and provides consulting Office uses to obtain quantitative statistical summary
services regarding the design of a research and information on subthrust efforts is the Risk Information
development (R&I)) investment strategy for the Systen for Cost Analysis (RISCA). This is a s,,sten that
Laboratory. These activities are categorized under three performs Monte Carlo simulation of a network model
interrelated areas: representing the project. thereby enabling the analyst to

observe the statistical performance of the simulated
a. Bentfit .nalyses ond Portfolio Selection. The project hundreds of times before recommending

development of analytical cost and benefit analysis dedication of resources to the actual project.
techniques and procedures is a prerequisite to the actual
evaluation of proposed R&D resource allocation. The Interactive software for Venture Evaluation and Review
analytic procedures will establish a theoretical framework Technique (VERT) is being developed so that analysts in
for weighting the criteria that will be used in thte R&) the Office of Analysis and Evaluation will have access to
portfolio selection process. The validation of models used this analytical tool in the near future. VERT is similar to
to describe the multiple criteria nature of project selection R1SCA in that it performs Monte Carlo simulation of a
decisions is an important part of this methodological network. It is more powerful. however. in that it provides
development effort. the analvst with access to man\ more of the coimonly

used statistical distributions in the inodel building
b. Subthrust lmloeling. Work flow models are process. It also allows greater flexibililt in establishing

prepared and estimates are obtained regarding program interrelationships and dependencies among various
dollars. program duration. program manpower elenients of the model.
requirements arid program success probabilities for
AFIIRI. technical subthrusts. Computer simulations are The Director of \nalvsis and Evaluation is responsible to
then used to estimate tite probability of various outcomes the \FIIRI. Comittanider for the proper operation of the
and to identifs critical paths. The computer simulations .Anal vsis aid Evaluation Office and hears staff
often highligh l the nteed for changes in the sbtlIthrust responsibility for the I.ahorator% leadquarters' inission
architecture. Thus. this is an iterative process, in analysis and evaluation of planned and ongoing

research. development. test. aid evaluation. The Direclor

c. S ecial Studies. Economic and cost analysis serves as a member of the Crporate Planning Group and
studies of proposals for new efforts art conducted on of the (Corporate Ilanning (;ruip Executive Cotmittee.
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APPLICATIONS AND LIAISON OFFICE

Nov

ColonceiWilliant C. l)eBoe
D~irector

The Applications and Liaison Office is (lharged %ith user accepii itIlii arid i nilpleme tillra ioni of*H I )'l&1 enid
facilitating tire introduction of Rl)T&F end products into jiruilirek Firthier. lhe stal ioridiw flol%-uip anli %ev
operatijonal use. Such efforts are directed to% ard of I brlirtor~ HI % l RDT E it hi user grolups to assess specif ic
improving tihe relationship between researchers. SUreresses. f'ailures arnd lessons learnedi. PubhuLim 96W
sponsors. and users of end products bty encouraging (loser 1-80 mnidates thbat lhe office track arnd repirr oil all
coordination front thle initial determination of a problem N[I I projects thlat could have all irupaci oil ci ili io
thirough tire imrplemren tat ion of a product. The O ffice II I . Finiall . ill(,ioffice puiblicizes, the Lahoralr '%

* ~~manages thre RI)T& F utilization trackinrg program %hliclr researich programr. spreci ficall thI roIughr puliiar ion of all
assesses tlie degree oif user satisfaction iith Iaborator ' annual report. nie~slvllerr . anr iiifirmranional fl.%ers and
products. Thre AXppl icat ion s anrd liaison staff evalu iate Irort n.
I ndependerit Resea rch airid Developrn t (I R& ))
technical plans of private industry. collect external The D~irector of kpplirariuris arid Liaisonr is
eval uat ions, and conduclt (iii-site projecl evaluia tion irof responrsible to thle I aboraltor% C omimanrder f'or thle proper
I HM ) pe~rformied at %lFl RI, designated firmns. opera tions o f thIe office anrd~ bears staff reson SibFi lit v for

lie la orator% FHea dquarters* miissionr iii RI)T&
Thre X pplica tions aid( L ia ison staff advise thle appl)1icalt mus ail( liaison. Th le D i rector serves as a iii lwir

Labratory C omnirrader air iniifoirmr lii io Chii(:iefs onl uof thre (:I'(; airid Ire ( 1'( , (.
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AFHRL RESEARCH AND SUPPORT DIVISIONS

tel aplitiide and( ilitvrest iea.sures: irittliit for ulli-ciiig

re quiremirents for speiti jtijt.. The I )I% isioil also rneets
t~~Z. ~resetarch an dliie*eloiitiii riviluirvini for the \rinvcd

Srvices Xoiatiiiral \ptitiide lBailer.% toi erpeorl Xir F~ore

si ugh mrariager~hip~ of IloiI-.r irbaItIrs\

Thle Dki isioil lia.s dts eloiped a ioiiiiettr-as'e

ue rsoti-joli mratici s"t\iuin Ilia[ has uteri iiperatioiiaIIl
ittigrated Ii tit kir Foice hleiru i Iiiig St'r\ ii

s.slii cut poails apircants iteil job rij iitnib\

cotil1pang their iliteriests and abilitiv- %itlh tist. of their

-tret an h Xir Force tiweil. %irtualk giuaraitees

4 placing "thie right personu in lilt- right jiili.*

Iri order it) miainitainl sitii iii aiit aiii iqualit~
of personnel in the career fiirce. Ilit I i~iio i aiti
cotnductinig studies tot ilirt-t. Firsoiit 1i tli/at iiii. Jiob

-~~~ sat isfactiorn. productis it\. %irkgroul f elrcIis ciii... and
Alocareer inotiation. Iri adlditionr. efliert, tuiiard the

Colonel Tyree H. Newton developmieni of' measures of jobl Fierl'iritanrie liast* Id 14)
Division Chief tlite dvet-lpmnirt iof' a 1ierf'ortiaiiee alepraisa si stein for

Air Forte civilian personnelt.

MANPOWER AND PERSONNEL DIVISION

V1ith thre anticipated decline in thle sersice-eligilile

population d unrig thle 19i80 s. o ne of thle muajor priihlemnsj* 7
fain g il Ir\i r Forte toiday is mnrning. To allew iate this
projected mnrpo~er shortage. tie lartpo~ser atid

* It~ersoninel D~ivisioni has initiated a researchi proigram£
designed to inrprtie %% s it at tract tie motst qualified%
iihiiduals. optiniallY assign thIerir %isere t lies %sill be
monst productive. atil retaini a sufficieri tnurribr iii the
career l'orce toe mieet operat nal req i rein rus.

To support On liD i vision'es mnajor thIirust area. ie.
ria cipOlhen a rid fierce ma iage men i. resea rchI is tonret1 iied

- ~~to desvelop tunragemrenti tools. proiced ures artd assoial~ ed
t-ch nologies toe imrpreie prtcu remnt i. select ion.
class ificat intt. utilizatiuon. predeut isits..arid reteri rite eel
\i r Force personnel . Ri-sir ts oef' thIis resea rch Iipreiide a
subs tartt i e basis for personnril decisionis ire all pleases of

* ~~the mrilitarns life citle toe mra~iriie the niilizairn ref talent
andr toe insure t iat Mnpowieeser resouerces arte al locaied toi
mraximiize Ilie. ret urn eof personnr el i tiest nrilt.

Mlatchirig Ime' right pe-rsein isith thme right jeeb
requrires joub analysis atn( indiiiueal quealifiation

FDr. Ntaeie 6neinl

ie411e1iel I ireeteer
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OPERATIONS TRAINING DIVISION

incl ude defiinrg simriuIatlion eq ui pmnt an rIe tiliiq ues
%ic I im avead to improved training transfer arid bretter

L_ operationral simnulaitirs. lIn addition. since ire simulator is
ronfigured withi front I inc fighter/at turk aircraft.

addi ionat research iii v~aluatiing the ulilt' % of f'uture
arrai't inirdificatioris anid unique senisor courpomeutts rain
becoductred.

TIe . li'.isiin is conducting rese'archr in flyirig skilIls
- mairntenaniii arid reacquisit ion. low -level nav igation, air-

tair relfueling requirements, air combhat mnireuverirng.
- air- oground coriiruaiiri training. operational test arid

e.dluat in. arid A-I 0 arid F-10( syll1abus developmerr .
Resiearch effuorts also inocl ude Simulator visual anrd force

/ ~~~ue requiremnrt s anrd de'velopmien of ad vancwed simiiu lator
IhardIw are*S sir' Iris. Th vii' onhfat m ission Iirainer corncept
utilizes fiber optics arid hliriet-rninrted displays
packaged iii a transportable s~siem that %ill provide
tactical Iraiinrg at ire squadron level. Thre IDivisionr is

-~~~ cu r reri I enrgaged iii tlie deveioprmen (i if special funrct ion
trainers usinrg video-disc arid rrmicropirocessoir technrolorgyf ~ ~~ wih wI ill provide part- task tra inrinrg ii a %ide variety of
settings.

Colonel Richard C. Needhami
D~ivision Chief Tire i)i'.isiorr has irlitiated research efforts it)

invest ga Ic piloit perforrncie iii simiu lated ho(st il hiighr-
ireat eriviroinmerits. Reisearchr effuorts to date iriclude

determniniirg ilo t perforrnce in rhfost i Icsituations.
rrnrpacts oif prograrinied threat proficiency. chauff. arid

Responrsibi lity. for resea rch aird develoipme nit i Electrnric C ounlterniaures protect in. Riefinierire rt oif'
fly ing training teiIrrriluig for ibe Air Fire Hluma th i ese siminulat ionr efforts will Iravie a major inilF . on
Resources Laboratorv resides %kith Oii perationis increasing \ir Force readiness by improving training for
*rrainrinrg iv isionr. 'Firis D i v isionr develops, lis aird horst ile fl ighIrt re~gimnes i r tr Ii hil i-tireal errv iron merit.
evaluates existing and newly. developed hrardware,
programs. procedures, and techniques for improving all
phases of flying training programs. The D~ivision is
collocated with tie Air Training Comimarid (ATC) at
Williams AFB, Arizona, and Iras an operating location at
Luke AFB. Arizona. with the Tactical Air Command
(TAC). The Division facilities are accessible to thre Air '

Force flying commands (ATC. TAG. Military Airlift
Command and Strategic Air Command) arid serve tire
Navy and Army as well. The (close proximity to tire Luke
Insltrumented Akir Combat Maneuvering Range. Tactical
Fighter Wecapons Center. and Air Force Flight Test
Center eniiain'es its inItrface With the operational
commiuniit.

ThIe thru (irs f thle (operat ionrs Tra inn g I iv isiri iis
all iv it iis is oir ie'nted towa rd air cominbat tart irs anrd
training. Three major cormporrenris are- itiil~ed:
eniginieerirrg sirmrrlationr techrtnlog . thre corn bar mrissioir
trainier. arnd. air combat training research.

The Udvanrced Simuato Ir fr iilot TI'ra inrinrg (ASIPT)
simunlates A- 14) arid F-1 a aircra ft. Tris ra pai I ity eniables
thre Diivisioin toi conduct rese'archt iii a broaid spectrumn of Dr: Milton Wood
areas of iinte'rest toin ltact iraI fighter cni n ii nit... These Technical D irector
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LOGISTICS AND TECHNICAL TRAINING DIVISION

The first sub-thrust pertains especially to the
logistics aspects of Air Force weapon systems. It includes
technology to improve maintenance diagnostics.
technology for integrated logistics support of weapon
systems, improved techniques for planning maintenance
and logistics for combat environments, and technology
for automating logistics elements such as technical data.

The second sub-thrust pertains to technical training.
with special attention to training maintenance personnel.
A new system is being developed for job-site training and
proficiency certification. Work is continuing in
technology for maintenance simulation and in
transitioning developed technology for computer-based
instruction to extensive use in the Air Force.

The third sub-thrust is aimed at improving the
0 0 performance of non-flying crews, groups. teams and

units. Special attention is being given to teams involved
in command. control, and communication systems
because of the pressing current needs for improvements
in those systems.

R&D investment in the area of these sub-thrusts
2) promises unusually high payoff. The potential to reduce

cost and increase weapon system supportability is high
because this area of technology is quite underdeveloped

Colonel Donald C. Tetmeyer and initial big-step improvements can be made. The sub-

Division Chief thrusts have been the subject of unusual high-level
interest. Special scientific and operational study groups
have stressed the need for increased R&D in the sub-
thrust areas.

The prime objective of this Division's thrust area is
to provide the technology to ensure effective and efficient
support of Air Force operations. This support includes f4b f

planning and management of both materiel and human
resources. Special attention is devoted to maintenance.
Also included as an objective is the technology to ensure A
effective team performance in ground-based systems. -- '-- /
The area consists of three interrelated sub-thrusts: (a)
Combat Logistics; (b) Technical and Maintenance ,
Training; and (c) Crew. Group. Team. and Unit
Performance and Training.

Dr. Ross Morgan

Technical Director
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TECHNICAL SERVICES DIVISION

IA

Lt Col Wendell Anderson
[)ivision Chief

Tire Techinicai Services D~ivisionr plans. allocates, and the other Divisions of ftre Air Force IHuman Resources

controls facility and mnanpower resources. The Division ILaborator.-
directs the scientific and technical information program.
including the technical library. to meet thre infornmationr The Chief of thec Technical Services Oivision% is
nreeds of scientific and technical person nel in managing. responsible to thle Laboratory Comm iande'r for tiite proper
monitoring. and conducting Research and D~evelopnment operations of the Division and serves as a ineinbr of tire
(R&M). Further. [lhe D~ivision provides a full range of Corporate Planning (;roup and of (lte Corporate planning
techlnical editorial services, plans and] directs tihe G;roup Executive Committee.
recording of tihe corporate hristory. provides staff

adnmin istrat ive services, and serve- as ite focal point withi Tire organizational elemnreits - itiihin flthe Technical
supporting organ iza tins. The Div isirru develops da ta Sery ices D i visin iare tire TechinicalI Editing Office.
bases. mnit0tatins data files, anrd operates tire, cornpti ter Scienrt ific' an riTediinica I lifuora lion O ffice. Fxecui i e
svsteo C U t surpporrt thle Research. D evelopmnt. i Test, anti Surpport Branch. C omnputer Operations Brantcih. ( o pul er
EVJa)lor activ tlies. of ti1e Laboratory: anrd prov ides Programiin rg Bra nch. a nd %Ianagenrew n tlformtat ion
project aaissis anrd ~ompu)11ter programmiiin rg support to ( en Icr.
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AIRMEN

OFFICERS

BY DIVIS ION

MANPOWER & PERSONNEL 77
LOGISTICS & TECHNICAL TNG. 78
OPERATIONS & TRAINING 67
TECHNICAL SERVICES 1 03 ~
HEADQUARTERS 35

TOTAL 360

)ES E TYP ACDEI DEGEE

47
84 140h3

15 SUPPORT1413

SCIENTIFIC 24% DERE83
MASTERS

423%

28% BACH ELORS
22%~

ASSOCIATE ~



FY8 FY 79 FY 80 FY 81

LABORATORY DIRECTORS FUND 450 120 702 580_

RESEARCH 6.1 1,218 1,324 1,584 1,330

EXPLORATORY DEVELOPMENT 6.2 10,865 15,680 15,185 18,181

ADVANCED DEVELOPMENT 6.3 9,448 4,590 3,595 4,839
INTERSERVICE TRANSFERS &953 2,095 4,210 3,570
EIMBURSABLES_____ ____

TOTAL 22,994 24,409 25,276 28,500
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AFHRL PUBLICATIONS

Someting neAhas heent added li te L aborator%' p0I1 rofessionial piaper, i-setiieil. brie] itng- lechlial

technical applications progran. Effect i v I March 11981. ilicilis. liullictiis. noite, or % orking paper, ha iig

AFFRI. begait proecessinig i%%o ill-% kinds of reporting permiianiienlt %.a Inc. Ic on iIti- ir iii. v011ini lie

documnirts. iii addition to tilt Techn:ical Report (TB). i.e.. doculniaioii. aiid coniceit piaver,. TIii iiel i to

Special Reporis (SH) aiid Techicial Papers (TP). preserve inftormiat ion thiai has long- cr1 %ilue lhot 111at

due to its Iiied audfieltii. ilia.% not jo.,10 ti ills- rlk aiid
*rhe Special Report is spiifiially directed to% ard time-conisumling proessing req irilii Iliat I l ,iIJua

users of' research atid developinlen i fidinigs and iiontain TH eiails.

recomntltdationis foir intplellielitatioli basedl oili t se

findings. Such a repolrt is issurd til comipletioni of %ork ill Tlhie THR %~ill colifiiiijc to Ile pobiiod a, uliual. It
responlse to a Request fo r Pe rsiii 111n1- Research. serves a %vitalItied fur bill 1 Ii til researchi a lid dct- iloen~tt I

Teciinolog , Need, or Logist ic's Need hlit mla ' also he anld user commniillt ies. I th~ r oev tIuo addit ionlal
issued at othter tones %liten mianagemnieit deemns it categories of repiurts mleet ,(,ltlt- serial needs [fiat lilt TR

appropriate. Tile in telit is tui prov ide a report lila is 5ssie (tlid not.
shorter t han liet usuial TH. ilat speaks iitn -teeliti ical

language. all(l t hat emtpitasizes results and( ap)1 licitions: All t lirev kindus (ifi reporting dociien is are available
i.e.. %fiat AFIIRL has found tli hA ill help thIe user solve at tdie D efense Techiiial Intfornat ionl C enter for qualified

current or anticipated problems. users antd al ihe N at ial Tecic a l InIlformiatlion Serv ice

for tIli;- general public. These repourts are an nounced inl ille
't. Technical paper. like the( TB. is directed nmore Technicuo A bstracts Bulletini and tilt (;orerineilI

toward thit researcht anrd developinen t corn 1110111 t* v htt . inl Report~s .- nnouncenell% oind Indexes pulilislted b% lite

general. is less rigorous than TH.W~ wiv Iit ilita% Ie of' 1%io orgati zation.,. rvsueviivl " . Tlhe\ %ill also be
extreme value to stone researcihers. it ilita% nut have tlie all hun Ited in Iliii aninual X11l I1H. bibliographiies.

wide audience that a TH does. Somte examples mlighlt be

I Q2



UNCLASSIFIED TECHNICAL REPORTS DISTRIBUTED IN FY 81

XI bert. A . G. Comput, erized ni gorilliins Etwo u I ion of I em ipse~ J . H.. & Fast. J. (C. 1.iklt/Ioout fu nction
cnunbgilv it) preudict groditilion fronti -fir t'orce e.% II tulevl (lIFE) iiiodel: I it i IlVI'i'tf'hq..-loptefl of

trnining. X 11IL-'F-80-b. %D- X01)~ 10(5. (it I'ljv i'i ln tntjdiu~rf. MHIRL81.--6I(5. WI- %0195

XII itee. K. E.. S. Svin pie .C .\. Airini'I Irf 1in ing fdeice%
ILif#'fyi i-cl (lfcosta dorth oownfrshiip. M IRI-LAH-8- Dens'oni. HLX. I7ullil lroiling: ILiterulore reviewi oiut
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